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Where	  the	  mind	  is	  without	  fear	  and	  the	  head	  is	  held	  high;	  
Where	  knowledge	  is	  free;	  
Where	  the	  world	  has	  not	  been	  broken	  up	  into	  fragments	  by	  narrow	  domestic	  walls;	  
Where	  words	  come	  out	  from	  the	  depth	  of	  truth;	  
Where	  tireless	  striving	  stretches	  its	  arms	  towards	  perfection;	  
Where	  the	  clear	  stream	  of	  reason	  has	  not	  lost	   its	  way	  into	  the	  dreary	  desert	  sand	  of	  dead	  
habit;	  
Where	  the	  mind	  is	  led	  forward	  by	  thee	  into	  ever-­‐widening	  thought	  and	  action	  –	  	  
Into	  that	  heaven	  of	  freedom,	  my	  Father,	  let	  my	  country	  awake.	  
	  
Rabindranath	  Tagore,	  	  
poem	  35,	  Gitanjali,	  1912	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  would	  like	  to	  thank	  my	  parents	  Raj	  and	  Usha	  who	  have	  encouraged	  me	  for	  as	  
long	  as	  I	  can	  remember	  in	  pursuing	  my	  interests	  and	  dreams;	  and	  my	  brother	  Prabhu	  who	  
has	  always	  been	   ready	   to	  provide	   the	  outsider's	   view	  and	  help	  me	  stay	   in	   touch	  with	   the	  
real	  world.	  And	  the	  person	  who	  has	  stood	  by	  me	  through	  everything,	  my	  husband	  Ganesh.	  
Thanks	  for	  your	  enthusiasm,	  encouragement,	  and	  support.	  Thanks	  for	  forcing	  me	  to	  stick	  to	  
it	  when	  it	  got	  tough	  and	  forcing	  me	  to	  take	  timely	  breaks	  when	  I	  needed	  to	  -­‐	  you	  know	  me	  




Chapter	  1:	  Introduction	  
Our	  society	  is	  transforming	  itself	  into	  a	  networked	  society	  (Castells,	  2011;	  Toffler,	  1990;	  Van	  
Dijk,	  2006).	  The	  networked	  society	  has	  grown	  roots	  in	  many	  aspects	  of	  modern	  life,	  the	  im-­‐
plications	   thereof	   become	   very	   pertinent	   when	   viewed	   from	   an	   individual’s	   perspective.	  
Therefore,	   let	  us	  first	   look	  at	  the	  network	  society	  through	  the	  eyes	  of	   individuals,	  focusing	  
on	  their	  personal	  and	  professional	  life:	  	  
With	  this	  complex	  of	  networks,	  it	  is	  important	  to	  recognize	  the	  different	  meanings	  that	  are	  
given	  to	  the	  word	  “network”	  -­‐	  all	  of	  which	  contribute	  to	  the	  experience	  of	  a	  networked	  life.	  I	  
will	   start	  with	  distinguishing	   three	  meanings	  of	  network:	   the	  network	   as	   an	  environment,	  
the	  network	  as	  a	  designed	  object	  and	  the	  network	  as	  a	  social	  activity.	  I	  will	  present	  all	  three	  
meanings,	  before	  zooming	  in	  on	  the	  last.	  	  
Lisa	  D’Souza	   is	   an	  architect	   associated	  with	  a	  design	   agency	   in	   the	  Nether-­‐
lands.	  Her	  agency	  specializes	  in	  projects	  that	  focus	  on	  sustainable	  design	  and	  
constructions	   for	   commercial	   and	   public	   spaces.	   Her	   job	   has	   taken	   her	   to	  
various	  cities	  around	  the	  world	  in	  the	  last	  10	  years.	  Networking	  is	  a	  big	  part	  
of	   her	   job.	   The	  most	   exciting	   thing	   about	   her	   job,	   in	   her	   own	  words,	   is	   the	  
way	   every	   city	   challenges	   her	   to	   match	   her	   design	   with	   the	   local	   environ-­‐
ment,	  people	  and	  culture.	  After	  every	  trip,	  she	  comes	  back	  with	  a	  lot	  of	  ener-­‐
gy	  to	  finish	  the	  project	  successfully,	  together	  with	  her	  local	  contacts.	  
Lisa	  has	  consulted	  her	  network	  for	  various	  personal	  and	  professional	  choices	  
throughout	   her	   life.	   After	   many	   conversations	   with	   her	   friends,	   peers	   and	  
tutors	  during	  her	  advanced	  studies	   in	  Paris,	  she	  decided	  to	  specialize	   in	  sus-­‐
tainability	  in	  architecture.	  She	  is	  still	   in	  touch	  with	  them,	  with	  some	  of	  them	  
even	  on	  a	  daily	  basis,	  through	  social	  media.	  She	  can	  trust	  them	  to	  give	  their	  
honest	  opinions	  on	  her	  ideas.	  	  
Her	  family	  ties	  too	  stretch	  across	  the	  world,	  as	  Lisa’s	  mother	   is	  Spanish	  and	  
her	   father	   is	   Indian.	   She	   grew	   up	   between	   cultures,	   and	  her	   parents	  made	  
sure	  she	  got	  to	  know	  both	  of	  them	  as	  her	  own.	  This	  encouraged	  her	  from	  an	  
early	  age	  to	  explore	  different	  cultures,	  and	  engage	  in	  discussions	  with	  people	  
from	  different	  cultures.	  As	  a	  hobby,	  she	  is	  a	  member	  of	  the	  Zunia	  Knowledge	  
Exchange	  Network,	  an	  online	  network	  that	  discusses	  various	  topics	  related	  to	  
social	  development	  across	  the	  world.	  Although	  she	  joined	  the	  network	  with-­‐
out	   any	  expectations,	   she	  has	   found	  a	   lot	  of	   information	  on	   local	   initiatives	  
and	  ongoing	  policy	  changes	  in	  the	  cities	  that	  she	  is	  working	  in.	  This	  has	  prov-­‐
en	  to	  be	  invaluable	  for	  her	  professionally.	  However,	  she	  has	  not	  yet	  been	  able	  
to	  really	  connect	  with	  people	  through	  the	  network.	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Network	  as	  environment	  
Social	  networks	  have	  been	  recognized	  as	  environments	  that	  stimulate	  knowledge	  creation	  
and	  knowledge	  sharing.	  They	  are	  the	  organizational	  structures	  where	  innovation	  can	  thrive	  
through	   the	   spark	   of	   individual	   creativity	   (Eraut,	   2004;	   Kessels,	   Verdonschot	   &	   De	   Jong,	  
2011).	  The	   idea	  of	   the	   lone	  genius	  has	  very	  much	  been	  replaced	  by	   the	   idea	  of	   the	  “right	  
person	  at	  the	  right	  time	  in	  the	  right	  environment”	  (Boden,	  2009).	  
With	  this	  recognition	  of	  networks	  as	  idea-­‐stimulating	  environments,	  much	  research	  has	  fo-­‐
cused	  on	  determining	  the	  environmental	  aspects	  of	  a	  network.	  What	  does	  a	  network	   look	  
like?	  What	  characterizes	  different	  networks?	  Can	  structures	  of	  networks	  tell	  us	  something	  
about	   the	   past	   of	   a	   network,	   its	   present	   and	   potentially,	   its	   future?	   Computational	   tech-­‐
niques	  such	  as	  social	  network	  analysis	  and	  simulations	  are	  being	   increasingly	  used	  to	  gain	  
insight	   into	   the	   growth	   and	   evolution	   of	   various	   networks	   (Newman,	   Barábasi	   &	   Watts,	  
2006;	  Sie,	  Ullmann,	  Rajagopal,	  Cela,	  Bitter-­‐Rijpkema	  &	  Sloep,	  2012).	  
Understanding	  the	  power	  of	  social	  networks	  has	  been	  very	  important	  for	  modern	  society,	  as	  
it	  has	  opened	  our	  eyes	   to	   the	  potential	  of	  existing	  networks	   to	  achieve	  various	  goals.	  Be-­‐
cause	  of	   their	  qualities,	   social	  networks	  are	  employed	  to	   tackle	  various	  societal	  problems,	  
from	   the	   creation	   of	   economic	   innovation	   via	   dealing	  with	   climate	   change	   and	  managing	  
crime	  even	  to	   improving	  wide-­‐scale	  citizen	  participation	   in	  government.	   If	  successful,	  such	  
use	  of	  social	  networks	  could	  prove	  to	  be	  very	  powerful.	  Moreover,	  by	  understanding	  how	  
networks	   function	   in	   their	   finest	  details,	  existing	  networks	  could	  be	  made	  even	  more	  effi-­‐
cient	  in	  achieving	  these	  goals.	  
In	  this	  dissertation,	  I	  am	  particularly	  interested	  in	  the	  individual’s	  perspective	  on	  social	  net-­‐
works.	  Taking	  this	  view,	   the	  social	  networks	  around	  a	  person	  determine	  to	  a	   large	  degree	  
what	   that	  person	   is	   and	  becomes.	  A	  personal	  network	   can	  be	   seen	  as	   the	   complex	   social	  
environment	  in	  which	  the	  person	  is	  situated.	  	  
Network	  as	  an	  object	  
When	  a	  social	  network	   is	  used	   intentionally	  as	  an	  environment	   for	  change,	   it	  becomes	  an	  
object	  that	  is	  created,	  populated	  and	  facilitated	  with	  the	  support	  of	  various	  instruments	  and	  
tools.	  	  
The	  primary	  function	  of	  an	  intentionally	  created	  social	  network	  is	  to	  support	  the	  communi-­‐
cation	  between	  the	  various	  people	  concerned,	  usually	  after	  a	  need	  for	  more	  collaboration	  
and	  interaction	  between	  them	  has	  been	  deemed	  necessary	  or	  desirable.	  For	  some	  societal	  
problems	  (e.g.	  behavior	  change	  for	  tackling	  climate	  change),	  social	  networks	  are	  often	  the	  
only	  viable	  method	  to	  a	  solution	  to	  the	  problem,	  purely	  due	  to	  the	  number	  of	  people	  that	  
need	  to	  be	  affected.	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The	  mere	  creation	  of	  a	  social	  network	  brings	  with	  it	  the	  dilemma	  of	  “inside”	  and	  “outside”.	  
Non-­‐participation	  of	  the	  members	  in	  designed	  social	  networks	  therefore	  poses	  a	  hurdle	  to	  
achieve	  the	  intended	  goal	  of	  the	  social	  network.	  
Creating	  a	  social	  network	  as	  a	  designed	  object	  implies	  that	  there	  are	  people	  who	  are	  its	  cre-­‐
ators,	  members	   and	   facilitators.	   These	  people	   influence	   the	   look-­‐and-­‐feel	   of	   the	   resulting	  
network	  to	  a	  great	  deal.	  In	  this	  dissertation,	  it	  is	  important	  to	  remember	  that	  networks	  can	  
be	   created,	  maintained	  and	  activated	  by	   individuals,	   at	  different	   levels.	  Given	   the	   specific	  
circumstances	  and	  goals,	  individuals	  may	  choose	  to	  participate	  in	  a	  network	  as	  an	  individual	  
(e.g.	  in	  professional	  associations	  such	  as	  ASME1),	  as	  a	  group	  (such	  as	  the	  design	  labs	  in	  the	  
DESIS	  Network2)	  or	  as	  an	  organization	  (such	  as	  the	  global	  airline	  network	  Star	  Alliance3	  or	  
DSP	   Valley4,	   a	   network	   of	   companies	  working	   in	   the	   field	   of	  microelectronics	   in	   Flanders	  
(Belgium)	  and	  the	  Netherlands).	  
Various	  formats	  are	  used	  to	  achieve	  the	  orchestrated	  interaction	  within	  a	  designed	  network.	  
It	   can	   happen	   through	   organizing	   face-­‐to-­‐face	   seminars,	   workshops,	   networking	   sessions	  
and	  other	   types	  of	  meetings.	  Communication	  between	  participants	   is	  encouraged	  through	  
the	  use	  of	  various	  structured	  working	  formats,	  to	  gain	  the	  most	  value	  from	  the	  discussions	  
and	  conversations	  held.	  Online	  support	  is	  also	  employed	  through	  the	  use	  of	  social	  network-­‐
ing	  technology	  in	  which	  communication	  becomes	  very	  tangible	  through	  various	  supportive	  
functionalities.	   These	   online	   social	   networks	   are	   spaces	   where	   members	   of	   the	   site	   can	  
meet	   and	   interact,	  where	   they	   can	   exchange	   information,	  where	   innovation	   can	   happen.	  
Instruments	  and	  tools	  created	  for	  the	  support	  of	  social	  networks	  can	  evolve	  into	  independ-­‐
ent	  platforms	  that	  surpass	  individual	  social	  networks.	  	  
This	  dissertation	  focusses	  on	  social	  networks	  that	  are	  intentionally	  created	  by	  an	  individual.	  
This	   person	   then	   becomes	   the	   designer	   of	   the	   personal	   network,	   establishing	   contacts,	  
maintaining	  them	  and	  activating	  them	  when	  necessary.	  When	  this	  personal	  network	  is	  cre-­‐
ated	  with	   the	   purpose	  of	   supporting	   learning	   for	   personal	   growth,	   it	   becomes	   a	   Personal	  
Learning	  Network.	  By	  participating	  in	  and	  contributing	  to	  such	  a	  network,	  the	  individual	  can	  
actively	  take	  part	  in	  innovation	  and	  knowledge	  creation.	  	  
Network	  as	  activity	  
This	  brings	  us	   to	   the	   third	  meaning	  of	  network,	  namely	   the	  social	  activity	  of	  an	   individual	  
participating	   in	  a	  network,	   in	  common	  terms	  referred	  to	  as	  networking.	  Networking	   is	   the	  
natural	  way	  of	  communicating	  with	  acquaintances	  and	  strangers	   for	  most	  people,	   seeking	  
out	   common	  ground	   and	  understanding	  differences.	   It	   is	   characterized	  by	   its	   typical	   free,	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  ASME	  (founded	  as	  American	  Society	  for	  Mechanical	  Engineers)	  http://www.asme.org	  
2	  DESIS	  Network	  –	  Design	  for	  Social	  Innovation	  and	  Sustainability	  http://www.desis-­‐network.org	  
3	  Star	  Alliance	  Network	  http://www.staralliance.com/en/about/	  
4	  DSP	  Valley	  http://www.dspvalley.com	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uninhibited	  conversations,	  with	  no	  explicit	  goal	  except	  for	  gaining	  mutual	  knowledge	  and	  a	  
potential	  exploration	  of	  the	  connection.	  Through	  networking,	  people	  achieve	  three	  things:	  -­‐ They	  expand	  and	  strengthen	  their	  personal	  network,	  by	  increasing	  shared	  knowledge	  
between	  themselves	  and	  their	  ties	  and	  building	  trust	  between	  them	  (Rusman,	  2011;	  
Krattenmaker,	  2002)	  -­‐ They	  discover	   and	   create	   aspects	  of	   their	   own	   identity.	   The	   restatement	   and	   rein-­‐
forcement	  of	   their	   individual	   contributions	   increases	  personal	   confidence	   (Margar-­‐
yan,	  Miligan	  &	  Littlejohn,	  2009;	  boyd	  &	  Heer,	  2006,	  Berlanga	  &	  Sloep,	  2011)	  -­‐ They	  also	  engage	  in	  knowledge	  building	  and	  learning	  through	  networking	  activities.	  
However,	   there	   is	   very	   limited	   literature	  on	  what	   constitutes	   the	   learning	   value	  of	  
networking	  (Johnson,	  2008).	  
These	  three	  aspects	  of	  networking	  play	  a	  role	   in	  all	  networking	  activities	  and	   interactions,	  
although	  they	  may	  be	  highly	   intertwined.	  There	  are	  several	  dilemma’s	  associated	  with	  the	  
social	  practice	  of	  networking.	  
Firstly,	   there	   is	  a	  social	  perception	  that	  networking	   is	  something	  that	  “needs	  to	  be	  done”,	  
rather	  than	  something	  that	  people	  “want	  to	  do”.	  As	  professionals,	  lifelong	  learners	  know,	  it	  
is	  important	  to	  engage	  in	  networking,	  but	  not	  necessarily	  pleasant.	  	  
	   Secondly,	  networking	  carries	  a	  negative	  connotation	  as	  something	  pursued	  for	  personal	  
gain	  alone,	  in	  other	  words,	  as	  something	  artificial	  and	  calculated.	  	  
	   Thirdly,	  networking	  is	  WORKing,	  i.e.	  as	  something	  that	  takes	  effort,	  but	  it	  is	  also	  a	  natu-­‐
ral	  way	  of	  communication	  (Nardi,	  Whittaker	  &	  Schwarz,	  2000;	  Nardi,	  Whittaker	  &	  Schwarz,	  
2002).	  A	   consequence	  of	   this	   dual	   face	  of	   networking	   is	   that	   there	   is	   an	  expectation	   that	  
creating	  the	  necessary	  contextual	  requirements	  in	  an	  intentionally	  designed	  social	  network	  
will	  naturally	  stimulate	  participation	  of	  its	  members	  in	  the	  form	  of	  networking.	  	  
	   Fourthly,	   networking	   is	   highly	   individual:	   everyone	   networks	   in	   a	   different	   way	   and	  
there	  are	  no	  clear	  rules	  about	  how	  you	  should	  network.	  As	  a	  result,	  there	  are	  individual	  dif-­‐
ferences	  in	  how	  networking	  is	  done,	  and	  what	  is	  achieved	  through	  networking.	  	  
	   Fifthly	  and	  perhaps,	  most	  significantly,	  we	  actually	  do	  not	  really	  understand	  what	  hap-­‐
pens	   in	  networking	  when	  encouraging	  people	  to	  move	  from	  the	  relationship	  of	   ‘strangers’	  
to	  the	  relationship	  of	  ‘acquaintance’	  and	  further	  on	  to	  even	  closer	  relationships.	  	  
	  
With	  the	  rise	  of	  the	  Internet,	  the	  social	  practice	  of	  networking	  has	  also	  moved	  online.	  Since	  
the	  early	  beginnings	  of	   the	   Internet,	   it	   is	  a	  platform	  that	  not	  only	  enables	  access	   to	   infor-­‐
mation,	  but	  also	   to	  people.	  Online	  social	  networking	  has	  overtaken	   the	   Internet,	  with	   the	  
rise	  of	  several	  social	  networking	  sites	  over	  the	  last	  years,	  using	  various	  forms	  of	  communica-­‐
tion	  methods	  (Alexa,	  2013).	  Although	  many	  of	  these	  sites	  are	  very	  popular,	  their	  ability	  to	  
support	  the	  social	  practice	  of	  networking	  seems	  to	  be	  limited.	  Evidence	  for	  this	  is	  the	  blend-­‐
ed	  nature	  of	  online	  networks	   (boyd	  &	  Ellison,	  2007;	  Brandtzaeg,	  2012;	  Reich,	  Subrahman-­‐
yam	  &	  Espinoza,	  2012)	  and	  the	  still	  very	  relevant	  face-­‐to-­‐face	  social	  gatherings	  of	  seminars,	  
workshops,	  conferences,	  fairs	  etc.	  (Rockmann	  &	  Northcraft,	  2008;	  Hardwick,	  Cruickshank,	  &	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Anderson,	  2012)	  .	  If	  online	  social	  networks	  fulfill	  the	  needs	  of	  networking	  completely,	  then	  
these	  physical	  meetings	  would	  be	  made	  unnecessary	  purely	  by	  virtue	  of	  their	  cost.	  
Consequently,	  there	  are	  many	  instances	  where	  participation	  in	  intentionally	  created	  online	  
social	  networks	  remains	  low.	  Several	  reasons	  have	  been	  sought	  for	  non-­‐participation,	  such	  
as	  mismatch	   between	   topics	   and	   attracted	   audience,	   lack	   of	   communication	   skills	   and/or	  
media	   literacy	   skills	   of	   the	   members,	   etc.	   (Jenkins,	   2009;	   Kim	   &	   El	   Saddik,	   2013;	   Bitter-­‐
Rijpkema,	  Didderen,	  Sie,	  Rajagopal,	  Manche	  &	  Van	  Betten,	  2012).	  However,	  dedicated	  sup-­‐
port	   for	  none	  of	   these	  does	  not	  seem	  to	  have	  produced	  really	  widespread	  changes	   in	   the	  
participation	  in	  intentionally	  created	  networks.	  	  
Networking	  and	  Learning:	  some	  theory	  
The	   networking	   activity	   offers	   a	   learning	   experience	   for	  many	   professionals	   (Eraut,	   2004;	  
Kessels	  et	  al.,	  2011;	  Bitter-­‐Rijpkema,	  Verjans,	  Didderen	  &	  Sloep,	   in	  press).	  But	  why	  does	  a	  
lifelong	  learner	  experience	  such	  a	  networking	  conversation	  as	  valuable	  for	  her	  learning?	  	  
In	  this	  dissertation,	  I	  explore	  how	  learning	  value	  is	  created	  in	  networking,	  with	  the	  purpose	  
of	  designing	  better	  technology	  to	  allow	  lifelong	  learners	  to	  have	  more	  complete	  online	  net-­‐
working	  experiences.	   This	   thesis	   starts	   from	   the	  premise	   that,	   to	   improve	  participation	   in	  
intentionally	   created	   social	   networks,	  we	   need	   to	   understand	   the	   learning	   aspect	   of	   net-­‐
working	  better,	  as	  this	  activity	  is	  the	  central	  method	  in	  which	  most	  people	  participate	  suc-­‐
cessfully	  in	  networks	  (Sloep,	  in	  press).	  We	  can	  define	  suitable	  support	  mechanisms	  to	  sup-­‐
port	  these	  drivers	  using	  technology	  by	  understanding	  why	  people	  participate	  in	  social	  net-­‐
works	  and	  what	  motivates	  them	  to	  network.	  The	  main	  research	  question	  of	  this	  thesis	  is:	  
To	  what	  extent	  is	  learning	  in	  the	  social	  practice	  of	  networking	  facilitated	  by	  cur-­‐
rent	  online	  social	  network	  technologies?	  How	  can	  these	  technologies	  be	  designed	  
to	   improve	   the	   support	   they	   offer	   to	   the	   user’s	   personal	   learning	   through	   net-­‐
working?	  
There	  are	  a	  number	  of	  theoretical	  concepts	  that	  can	  help	  us	  consider	  why	  this	  social	  prac-­‐
tice	   contributes	   to	   professional	   learning.	   I	   already	   mentioned	   trust	   (Rusman,	   2011)	   and	  
identity	  (Berlanga	  &	  Sloep,	  2011),	  two	  other	  ones	  are	  peer	  support	   (Van	  Rosmalen,	  Sloep,	  
Kester,	  Brouns,	  De	  Croock,	  Pannekeet	  &	  Koper,	  2008;	  Fetter,	  Berlanga	  &	  Sloep,	  2010)	  and	  
coalition	   formation	   (Sie,	   Bitter-­‐Rijpkema	   &	   Sloep,	   2010).	   These	   concepts	   all	   address	   the	  
conditions	   for	   learning,	  but	  not	   the	  mechanism	  of	  networked	   learning	   itself.	  Here	   I	   there-­‐
fore	  want	  to	  focus	  on	  two	  new	  concepts,	  namely,	  the	  concept	  of	  breakdown	  and	  the	  con-­‐
cept	  of	   common	  grounding.	   In	  my	  opinion	   these	   concepts	   are	  descriptive	  of	  what	   consti-­‐
tutes	  the	  experience	  of	  networked	  learning,	  at	  least	  in	  part.	  	  
The	  first	  concept	  is	  breakdown,	  found	  in	  literature	  on	  the	  independent,	  autonomous	  learner	  
and	   professional	   (Koschmann,	   Kuutti	   &	   Hickman,	   1998;	   Schön,	   1983;	  Winograd	   &	   Flores,	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1986).	  It	  presumes	  that	  learners	  hold	  certain	  mental	  views	  about	  a	  particular	  topic	  or	  a	  pro-­‐
cess.	  As	  long	  as	  reality	  matches	  this	  learner-­‐constructed	  mental	  view,	  there	  is	  no	  problem.	  
However,	  when	   something	   happens	   in	   reality	   that	   is	   in	   conflict	  with	   the	   learner’s	  mental	  
view,	   she	   is	   forced	   to	   reassess	  and	  adapt	  her	  view.	  A	  useful	  definition	  of	   the	   term	  break-­‐
down	  is	  the	  “disruption	  in	  the	  normal	  functioning	  of	  things	  forcing	  the	  individual	  to	  adopt	  a	  
more	  reflective	  or	  deliberative	  stance	  toward	  ongoing	  activity”	  (Koschmann,	  Kuutti	  &	  Hick-­‐
man,	  1998,	  p26).	  	  
Stahl	  (2006)	  refers	  to	  the	  initial,	  tacit	  and	  preconceived	  learner’s	  understanding	  as	  personal	  
understanding.	  Figure	  1.1	  represents	  the	  cycle	  of	  understanding	  according	  to	  Stahl.	  As	  long	  
as	   their	   tacit	   pre-­‐understanding	   is	   unchallenged,	   learners	   continue	   to	   hold	   their	   personal	  
focus,	   which	   is	   articulated	   to	   others.	   However,	   when	   the	   personal	   understanding	   is	   con-­‐
fronted	  with	  others’	  understandings	  through	  interaction	  (or	  in	  other	  words,	  breakdown	  oc-­‐
curs)	   the	   learner	   enters	   in	   a	   social	   process	   of	   interaction,	   shared	   understanding	   and	  
knowledge-­‐building.	  A	  shared	  understanding	  is	  crafted	  together	  with	  peers,	  and	  this	  under-­‐
standing	  is	  made	  tangible	  through	  socially	  created	  artifacts,	  and	  internalized	  to	  create	  a	  re-­‐
newed	  personal	  comprehension.	   In	  the	  end,	   it	   is	  accepted	  as	  one’s	  own,	  again	  to	  become	  
tacit	  personal	  understanding.	  
	  
	  
We	  also	  find	  the	  concept	  of	  breakdown	  in	  literature	  on	  organizational	  knowledge	  manage-­‐
ment	  and	  sensemaking.	  Weick,	  Sutcliffe	  &	  Obstfeld	  (2005)	  see	  breakdown	  as	  the	  trigger	  for	  
the	  continuous	  social	  activity	  of	  sensemaking.	  When	  a	  member	  of	  some	  organization	  expe-­‐
riences	  breakdown	  with	  respect	  to	  her	  understanding	  of	  how	  things	  work	   in	  the	  organiza-­‐
tion,	  she	  starts	  communication	  with	  her	  colleagues	  to	  explain,	  clarify,	  and	   individually	  and	  
Figure	  1.1	  After	  Stahl's	  diagram	  of	  knowledge-­‐building	  processes	  (Stahl,	  2006,	  p203)	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collaboratively	   construct	   a	   new	  understanding.	  Weick	   et	   al.	   (2005)	   emphasize	   the	   central	  
role	  conversation	  has	  in	  this	  sensemaking	  process.	  	  
The	  second	  theoretical	  concept	  of	  importance	  for	  this	  thesis	  is	  that	  of	  common	  grounding.	  
Breakdown	  is	  inherently	  linked	  to	  a	  follow-­‐up	  process	  of	  remedying	  the	  breakdown,	  by	  indi-­‐
vidually	  or	  collaboratively	  constructing	  a	  new	  understanding.	  In	  collaborative	  circumstances,	  
this	   process	   starts	   with	   the	   creation	   of	   common	   ground	   between	   the	   participants	   con-­‐
cerned,	   i.e.	   a	   restatement	   of	   the	   shared	   information	   that	   both	   participants	   agree	   on	   and	  
that	  can	  be	  used	  as	  a	  starting	  point	  for	  further	  discussion.	  Grounding	  is	  constructed	  through	  
dialogue	  and	  conversation	  between	  the	  participants.	  (Weick	  et	  al.,	  2005;	  Kintsch	  &	  Van	  Dijk,	  
1978).	  This	   is	  a	  natural	  occurrence	   in	  conversations	  where	  misunderstandings	  happen	  and	  
need	  to	  be	  overcome	  (Byram	  1997;	  Clark	  &	  Brennan,	  1991).	  The	  main	  strategy	  to	  eliminate	  
misunderstandings	   in	   conversations	   is	   to	   reformulate	   and	   rephrase,	   to	   elaborate	   on	   as-­‐
sumptions	  and	  to	  explicitly	  explain	  connections.	  It	  is	  also	  known	  that	  the	  greater	  the	  differ-­‐
ences	   between	   the	   participants	   (such	   as	   between	   people	   with	   different	   cultural	   back-­‐
grounds),	  the	  easier	  the	  misunderstanding	  can	  originate	  from	  various	  unexpected	  assump-­‐
tions	  (Byram,	  1997).	  Adapted	  communication	  strategies	  are	  the	  key	  to	  overcome	  these	  large	  
differences,	  to	  allow	  for	  the	  participants	  to	  engage	  more	  closely	  in	  their	  conversations	  (Van	  
Maele,	  Baten,	  Beaven	  &	  Rajagopal,	  2013).	  
In	  this	  dissertation,	  I	  hypothesize	  that	  professionals	  who	  engage	  in	  networking	  for	  learning	  
welcome	   experiences	   of	   breakdown	   through	   their	   networking	   activities	   and	   in	   particular,	  
their	   networking	   conversations.	   The	   learning	   value	   occurs	   in	   the	   subsequent	   common	  
grounding	   they	   engage	   in	   with	   others	   to	   establish	   commonalities	   and	   collaborate	   in	  
knowledge	  building.	  In	  other	  words,	  I	  conjecture	  that	  professionals	  as	  lifelong	  learners	  use	  
the	  social	  practice	  of	  networking	  as	  a	   learning	  strategy,	  namely	  to	  open	  their	  attention	  to	  
breakdown,	   to	   engage	   in	   common	   grounding	   and,	   thereby,	   to	   participate	   in	   knowledge	  
building.	  Within	  this	  process,	  I	  conjecture,	  that	  interpersonal	  conversation,	  with	  its	  to-­‐and-­‐
fro	  messaging	   and	   reformulating	   of	   phrases	   around	  misunderstandings,	   is	   the	   primary	   in-­‐
strument	  they	  use.	  
If	   these	  hypotheses	  are	   supported	  by	   the	   results	  presented	   in	   this	  dissertation,	   they	  pose	  
challenges	  for	  the	  design	  of	  social	  networking	  technology	  that	  is	  intended	  to	  support	  learn-­‐
ing.	  Social	  networking	  technology	  would	  need	  to	  bring	  learners	  together	  in	  situations	  where	  
they	  can	  interact	  with	  each	  other	  in	  such	  a	  way	  that	  breakdown	  can	  occur.	  It	  needs	  to	  sup-­‐
port	   learners	   in	   their	   common	  efforts	   in	   common	  grounding	  and	  knowledge	  building,	  and	  
offer	  sufficient	  resources	  to	  understanding	  the	  differences	  in	  their	  understanding	  of	  a	  topic.	  	  
Research	  Approach	  and	  Structure	  of	  the	  thesis	  
This	  research	  is	  conducted	  in	  two	  parts,	  using	  a	  design	  research	  methodology.	  The	  first	  part	  
aims	  to	  understand	  the	  social	  activity	  of	  networking	  itself	  better,	  particularly	  with	  regard	  to	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its	  learning	  value	  as	  experienced	  by	  lifelong	  learners.	  The	  following	  sub-­‐questions	  guide	  us	  
through	  this	  part:	  
1. What	  benefits	  do	  individual	  learners	  perceive	  in	  networking	  with	  others,	  with	  re-­‐
gards	  to	  their	  learning?	  	  
2. What	   are	   the	   underlying	   drivers	   that	   contribute	   to	   the	   creation,	   maintenance	  
and	  activation	  of	  a	  personal	  contact?	  
3. What	  are	  the	  underlying	  dynamics	  of	  the	  social	  activity	  of	  networking	  itself?	  How	  
do	  these	  relate	  to	  the	  learning	  value	  experienced	  by	  networkers?	  	  
The	  first	  part	  of	  this	  thesis	  consists	  of	  two	  chapters:	  	  
PART	  I:	  THE	  VIRTUE	  OF	  THE	  SOCIAL	  ACTIVITY	  OF	  NETWORKING	  FOR	  LEARNING	  
Chapter	  2	  Understanding	  Networking	  for	  Learning	  
This	  chapter	  investigates	  how	  individual	  learners	  perceive	  the	  value	  of	  their	  personal	  
network.	   This	   theoretical	   chapter	   is	   augmented	  with	   results	   from	   a	   questionnaire	  
and	   in-­‐depth	   interviews,	  which	   investigate	   the	  underlying	  drivers	  of	   networkers.	  A	  
model	  of	  networking	   for	   learning	   for	   the	   lifelong	   learner	   is	  proposed	  at	   the	  end	  of	  
this	  chapter.	  	  
Chapter	  3	  Networking	  As	  a	  Learning	  Activity:	   Individual	  value	  perception	  and	  value	  
creation	  
This	   chapter	   digs	   deeper	   into	   the	   cognitive	   aspects	   of	   networking	   for	   individual	  
learners,	  to	  discover,	  through	  a	   linguistic	  analysis	  of	  reflective	  interviews	  of	  confer-­‐
ence	  participants,	  which	  factors	  contribute	  to	  their	  perception	  of	  value	  in	  a	  network-­‐
ing	  event,.	  We	  draw	  up	  guidelines	  for	  the	  technological	  design	  of	  social	  networking	  
technology	  that	  is	  capable	  of	  supporting	  an	  online	  networking	  experience.	  	  
In	   the	  second	  part	  of	   this	   thesis,	   the	   lessons	   learnt	   from	  part	  1	  are	   translated	   into	  design	  
principles	   and	   technological	   implementations	   for	   instruments.	   They	   are	   to	   be	  used	   in	   the	  
context	  of	  social	  networking	  sites	  that	  are	  designed	  to	  promote	  individual	  learning.	  The	  fol-­‐
lowing	  sub-­‐questions	  guide	  us	  through	  this	  part:	  
4. What	  are	  the	  characteristics	  of	  social	  networking	  technology	  that	  support	  effec-­‐
tive	  networking	  online?	  	  
5. How	  can	  social	  networking	  technology	  trigger	  experiences	  of	  breakdown?	  
6. In	  which	  way	  can	  current	  social	  networking	  technologies	  be	  improved	  to	  imitate	  
the	  networking	  experience	  online?	  -­‐ With	  active	  participation	  of	  the	  network	  members?	  -­‐ With	  passive	  participation	  of	  the	  network	  members?	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Part	  2	  of	  this	  thesis	  consists	  of	  two	  chapters.	  	  
PART	  II:	  SUPPORTING	  NETWORKING	  FOR	  LEARNING	  ONLINE	  
Chapter	  4	  User-­‐created	  Tag	  Sets	  as	  components	  of	  User	  Profiles	   in	  Social	  Matching	  
Systems	  
In	  this	  chapter,	  the	  learner’s	  active	  participation	  is	  achieved	  through	  the	  facilitation	  
of	  ongoing	  content-­‐based	  conversations	  between	  learners.	  By	  performing	  the	  typical	  
online	   activity	   of	   tagging	   in	   a	   face-­‐to-­‐face	   networking	   environment,	   learners	  were	  
requested	  to	  make	  their	  individual	  sensemaking	  tangible	  and	  shareable.	  The	  results	  
of	  this	  chapter	  show	  that	  user-­‐created	  tag	  sets	  are	  useful	   in	  representing	  the	  user-­‐
perceived	  relations	  between	  the	  semantic	  content	  contained	  in	  a	  tag.	  This	  opens	  up	  
various	  opportunities	  for	  the	  use	  of	  tag	  sets	  in	  applications	  for	  learner	  support	  sys-­‐
tems.	  
Chapter	  5	  People	  recommender	  based	  on	  curation	  activities	  on	  Scoop.IT	  	  
In	  this	  chapter,	  the	  texts	  learners	  themselves	  have	  written	  are	  taken	  as	  evidence	  of	  
their	   active	   engagement	   of	   learners.	   The	   texts	   have	   been	   added	   as	   contextualisa-­‐
tions	  of	  the	  links	  they	  share	  on	  their	  Scoop.IT	  pages.	  With	  these	  Scoop.IT-­‐based	  user	  
profiles,	   two	   people	   recommender	  methodologies	   are	   investigated:	   one	  matching	  
methodology	  based	  on	  similarity	  between	  people,	  and	  the	  other	  based	  on	  dissimilar-­‐
ity	  between	  people.	  The	  results	  of	  this	  experiment	  show	  that	  people	  who	  experience	  
breakdown	   through	   the	   recommended	   feed,	   are	   interested	   in	   connecting	  with	   the	  
curator	  of	  the	  feed.	  It	  also	  shows	  that	  relevant	  content	  only	  partly	  contributes	  to	  the	  
experience	  of	  breakdown.	  Furthermore,	   it	   is	  also	  apparent	  that	  matching	  based	  on	  
dissimilarity	  is	  more	  successful	  in	  bringing	  about	  the	  experience	  of	  breakdown.	  	  
Finally,	  the	  thesis	  concludes	  with	  a	  concluding	  chapter	  and	  an	  outlook	  on	  future	  research.	  	  
A	  final	  chapter	  (Chapter	  6)	  summarizes	  the	  contribution	  this	  thesis	  seeks	  to	  make	  to	  educa-­‐
tional	  research.	  It	  also	  offers	  some	  avenues	  and	  considerations	  for	  future	  research.	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 Chapter	  2:	  	  Understanding	  Personal	  Learning	  Networks:	  their	  structure,	  content	  and	  the	  networking	  skills	  needed	  to	  optimally	  use	  them	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Abstract	  
Networking	   is	   a	   key	   skill	   in	   professional	   careers,	   supporting	   the	   individual’s	   growth	   and	  
learning.	  However,	   little	   is	   known	  about	  how	  professionals	   intentionally	  manage	   the	   con-­‐
nections	  in	  their	  personal	  networks	  and	  which	  factors	  influence	  their	  decisions	  in	  connecting	  
with	  others	  for	  the	  purpose	  of	  learning.	  In	  this	  article,	  we	  present	  a	  model	  of	  personal	  pro-­‐
fessional	   networking	   for	   creating	   a	   personal	   learning	   network,	   based	   on	   an	   investigation	  
through	  a	  literature	  study,	  semi-­‐structured	  interviews	  and	  a	  survey.	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Introduction	  
In	  modern	  working	   life,	  professionals	  need	   to	  perform	   flexibly	  and	   independently	   in	  ever-­‐
changing	  environments	   (Castells,	   2011).	   To	  be	  able	   to	  do	   this	   effectively,	   they	  depend	  on	  
various	  lifelong	  learning	  skills,	  among	  others	  autonomous	  and	  self-­‐directed	  learning.	  As	  they	  
are	  partly	   supported	   in	   their	   learning	  by	   interaction	  with	   their	  peers,	   an	  essential	   lifelong	  
learning	  skill	  they	  need	  to	  develop,	  is	  the	  ability	  to	  find	  and	  to	  connect	  with	  relevant	  others,	  
i.e.	  professional	  networking	  (Johnson,	  2008;	  Nardi,	  Whittaker	  &	  Schwarz,	  2000).	  	  
We	   define	   the	   activity	   of	   professional	   networking	   as	   the	   act	   of	  making	   connections	  with	  
other	   professionals,	   with	   or	   without	   the	   intention	   of	   making	   long-­‐term	   ties	   with	   them	  
(Compton,	  2009;	  Tempest	  &	  Starkey,	  2004).	  In	  our	  understanding,	  the	  skills	  at	  the	  centre	  of	  
networking	  involve	  an	  ability	  to	  identify	  and	  understand	  other	  people’s	  work	  in	  relation	  to	  
one’s	  own,	  and	  to	  assess	  the	  value	  of	  the	  connection	  with	  these	  others	  for	  potential	  future	  
work.	  The	   result	  of	  networking	   is	  a	  personal	  professional	  network,	   i.e.	  an	  egocentric,	  per-­‐
sonally	  and	  intentionally	  created	  network	  of	  people	  set	  up	  by	  an	  individual	  specifically	  in	  the	  
context	  of	  her	  professional	  activities.	  This	  network	  gathers	  a	  heterogeneous	  circle	  of	  people,	  
distributed	  across	  different	  groups	  and	  places,	  and	  connected	  to	  the	  individual	  with	  connec-­‐
tions	  of	  varying	  strengths	  (Granovetter,	  1983;	  Nardi	  et	  al.,	  2000).	  
Professional	   networking	   offers	   various	   benefits.	   From	   the	   individual’s	   perspective,	   it	   sup-­‐
ports	   the	  development	  and	  growth	  of	  professionals’	   careers	   (Cross,	  Davenport	  &	  Cantrell,	  
2003;	  Dulworth,	  2006;	  Krattenmaker,	  2002).	  Your	  networks	  also	  allow	  you	  to	  find	  appropri-­‐
ate,	  constant	  support	  when	  the	  need	  arises	  (Haythornthwaite,	  2002;	  Ru	  &	  Ortolano,	  2009;	  
Van	  Ryzin	  et	  al.,	  2009).	  From	  the	  organisation’s	  perspective,	  networking	  and	  networks	  are	  
vital	  in	  innovation	  and	  crucial	  in	  linking	  to	  new	  trusted	  partners	  when	  dealing	  with	  changing	  
business	  priorities	   (Birkinshaw,	  Bessant	  &	  Delbridge,	  2007;	  Pulley	  &	  Wakefield,	  2001;	  Ver-­‐
vest,	   van	   Liere	   &	   Dunn,	   2009).	   Networking	   supports	   group	   formation	   for	   the	   purpose	   of	  
awareness-­‐raising	  and/or	  socio-­‐economic	  progress	   (see	  Compton,	  2009;	  Fesko,	  Temelini	  &	  
Graham,	  1997;	  Gupton	  &	  Appelt	  Slick,	  1996;	  Hays,	  Wynd,	  Veitch	  &	  Crossland,	  2003).	  Profes-­‐
sional	  networking	  can	  also	  be	  used	  as	  a	  means	  to	  continuously	  support	  professionals’	   life-­‐
long	  learning	  in	  practice	  (Johnson,	  2008).	  Once	  created,	  personal	  professional	  networks	  are	  
platforms	  in	  which	  conversations	  and	  dialogue	  can	  occur,	  thus	  allowing	  for	  individual	  (non-­‐
formal)	   learning	   (Eraut,	  2000).	  This	   learning	   is	  especially	  prevalent	   in	  practice,	  where	   tacit	  
knowledge	  is	  built	  through	  experience	  and	  reflection	  and	  shared	  through	  social	  interaction	  
with	   others	   (Bolhuis	   &	   Simons,	   2001;	   Hearn	   &	  White,	   2009).	   Furthermore,	   the	   ability	   to	  
make	  conversations	  possible	  between	  people	  when	  needed	  is	  recognised	  as	  a	  key	  enabler	  of	  
knowledge	  creation	  in	  organisational	  settings	  (Von	  Krogh	  et	  al.,	  2000).	  	  
Both	  strong	  and	  weak	  connections	  contribute	  to	  the	  individual’s	  learning:	  strong	  ties	  allow	  
for	  active	  collaboration	  on	  knowledge	  creation,	  whereas	  weak	  ties	  are	  sources	  for	  new	  in-­‐
formation,	  knowledge	  and	   ideas	  (Bell,	  2010;	  Gargiulo	  &	  Benassi,	  2000;	  Jones,	  2008;	  Jones,	  
Ferreday	  &	   Hodgson,	   2008;	   Ryberg	  &	   Larsen,	   2008;	  Wenger,	   1998).	   As	   the	   dichotomy	   of	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strong	  versus	  weak	  ties	  is	  not	  self-­‐evident,	  more	  refinement	  is	  needed	  (Lin,	  2008).	  For	  per-­‐
sonal	  networks,	  Grabher	  and	  Ibert	  (2006)	  propose	  a	  three-­‐layered	  approach	  consisting	  of	  a	  
communality	   layer	   (strong	   ties),	  a	   sociality	   layer	   (weak	   ties)	  and	  a	  connectivity	   layer	   (very	  
weak	  ties).	  	  
It	  has	  also	  been	   recognised	   that	   ties	  and	  networks	   can	  be	   intentionally	  built,	   created	  and	  
maintained	  as	  resources	  for	  learning	  and	  working	  (Burt,	  1992).	  The	  structure	  of	  a	  personal	  
network	  can	  change	  in	  ways	  best	  benefiting	  the	  needs	  of	  professional	  learners	  throughout	  
different	  stages	  of	  their	  careers	  (Margaryan,	  Milligan	  &	  Littlejohn,	  2009).	  By	  including	  weak	  
links	  in	  their	  personal	  networks,	  learners	  can	  create	  an	  environment	  for	  learning	  (Kester	  &	  
Sloep,	  2009).	  We	  believe	  the	  intentionality	  of	  the	  professional	  is	  the	  strongest	  at	  the	  sociali-­‐
ty	   layer,	  as	  contacts	   in	  this	   layer	  are	  the	  most	  mobile	  within	  someone’s	  personal	  network.	  
Depending	  on	   the	   intentions	  of	   the	  professional,	   these	   ties	  have	   the	  potential	   to	  become	  
stronger	  connections	  or	  develop	   into	  even	  weaker	  ties.	  An	   individual	  can	  therefore	  create	  
and	  orchestrate	  ties	  to	  effectively	  support	  learning	  needs	  and	  potentially	  use	  technology	  to	  
support	  this	  network,	  effectively	  making	  it	  a	  personal	  learning	  network	  (PLN).	  	  
This	   article	   aims	   to	   understand	  how	  professionals	   determine	   the	  networking	   actions	   they	  
undertake.	  In	  other	  words,	  how	  does	  the	  support	  offered	  by	  different	  ties	  in	  a	  professional’s	  
personal	  learning	  network	  change	  and	  evolve	  with	  the	  intentional	  actions	  of	  the	  profession-­‐
al?	  We	  present	  a	  model	  describing	  the	  act	  of	  personal	  professional	  networking	  for	  creating	  a	  
personal	  learning	  network	  based	  on	  the	  results	  of	  a	  literature	  study	  of	  academic	  and	  infor-­‐
mal	  resources	  and	  two	  empirical	  studies.	  After	  briefly	  presenting	  the	  research	  method,	  we	  
will	   discuss	   the	   factors	   that	   influence	   the	   decisions	   professional	   learners	   take	  while	   navi-­‐
gating	  a	  personal	  learning	  network.	  This	  then	  results	  in	  a	  description	  of	  the	  Personal	  Learn-­‐
ing	  Network	  model	  and	  related	  technology	  needs.	  Finally,	  we’ll	  discuss	  some	  directions	  for	  
further	  research.	  
Method	  
In	  order	  to	  develop	  a	  model	  of	  how	  the	  dynamics	  of	   ties	  play	  out	   in	  supporting	   individual	  
learning,	  we	  collected	  data	  from	  different	  sources.	  We	  first	  looked	  for	  existing	  research	  re-­‐
ports	  on	  professional	  networking,	  with	  a	  focus	  on	  relationship	  building	  and	  network	  building	  
from	  an	  individual’s	  personal	  perspective.	  Our	  specific	  interest	  was	  to	  discover	  the	  personal	  
drivers	  of	  an	   individual	   in	  networking	  situations	   in	  order	  to	  gain	   insight	   into	  how	  personal	  
relationships	  and	  networks	  are	  built	  for	  learning	  purposes.	  We	  started	  looking	  at	  academic	  
literature,	  covering	  a	  broad	  spectrum	  of	  scientific	  domains,	  including	  informal	  learning,	  life-­‐
long	   learning,	  continuous	  professional	  development	  and	  relationship	  management	   in	  busi-­‐
ness.	  As	   this	   literature	   review	   turned	  up	   limited	   results	   regarding	   the	  practical	   aspects	  of	  
network	  building	  from	  the	  point	  of	  view	  of	  the	  individual,	  we	  also	  turned	  to	  informal	  litera-­‐
ture.	  The	  inclusion	  of	  informal	  literature	  (such	  as	  magazines	  and	  blogposts)	  enlightened	  us	  
on	  the	  value	  of	  networking	  as	  experienced	  by	  individuals	  and	  gave	  us	  some	  tips	  and	  tricks	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from	  these	  professionals	   in	  practice.	  Our	   literature	  study	   identified	  an	   initial	   list	  of	   factors	  
that	  influence	  networking	  decisions.	  
Additionally,	  two	  small-­‐scale	  qualitative	  studies	  were	  conducted	  to	  establish	  the	  individuals’	  
strategies	   to	   create,	  maintain	   and	   use	   their	   personal	   networks	   for	   learning.	   A	   first	   small-­‐
scale	   study	   used	   explorative	   semi-­‐structured	   interviews	  with	   10	   interviewees,	  who	   had	   a	  
minimum	  of	  5	  years’	  experience	  in	  the	  social	  development	  sector	  working	  in	  projects	  on	  a	  
daily	   or	  weekly	   basis.	   They	  were	   questioned	   on	   the	   project	   itself,	   their	   personal	   learning	  
experiences	  regarding	  the	  project	  and	  the	  role	  of	   their	  personal	  networks	   in	  these	  experi-­‐
ences.	   The	   interviews,	   conducted	   in	   Dutch	   and	   English,	  were	   audio-­‐recorded,	   transcribed	  
and	  analysed	  in	  the	  following	  way:	  first,	  the	  texts	  were	  systematically	  screened	  for	  mentions	  
of	  people;	   then,	   these	  passages	  were	  clustered	   into	  roles	  of	  others	   in	   the	   learning	  experi-­‐
ences	   of	   the	   interviewee.	   From	   this	   first	   analysis,	   it	   emerged	   that	   interviewees	   differed	  
greatly	   in	   the	  way	   they	  describe	   their	   contacts.	   This	   difference	  was	  deemed	   relevant	   and	  
taken	  up	  in	  the	  results.	  Dutch	  quotes	  further	  on	  in	  this	  article	  have	  been	  translated	  into	  Eng-­‐
lish.	  A	  second	  small-­‐scale	  study	  was	  conducted	  consisting	  of	  short	  surveys	  at	  two	  network-­‐
ing	  events	  (the	  EAPRIL	  conference	  –	  2010,	  in	  Lisbon	  and	  the	  Media	  and	  Learning	  Conference	  
–	   2010,	   in	   Brussels).	   Sixteen	   at	   random	   chosen	   participants	  were	   asked	   to	   consider	   their	  
personal	   networking	   activities	   at	   the	   event,	   focusing	   on	   those	   contacts	   they	   expected	   to	  
remain	  in	  touch	  with	  after	  the	  conference	  and	  their	  reported	  reasons	  for	  this.	  These	  reasons	  
were	  coded	  with	  the	  initial	  factors	  identified	  in	  the	  literature	  study.	  The	  list	  was	  completed	  
with	  additional	  factors	  that	  emerged	  as	  being	  significant	  from	  the	  survey.	  	  
The	  learner	  as	  the	  orchestrator	  of	  her	  personal	  learning	  network	  
Learning	  professionals	  can	  actively	  undertake	  measures	  to	  make	  the	  best	  use	  of	  the	  learning	  
opportunities	   in	  their	   layered	  personal	   learning	  networks.	  They	  need	  to	  perform	  three	  im-­‐
portant	  (primary)	  tasks	  that	  form	  the	  basis	  for	  all	  other	  further	  activities	  within	  the	  network:	  
building	  connections	  (adding	  new	  people	  to	  the	  network	  so	  that	  there	  are	  resources	  availa-­‐
ble	  when	  a	   learning	  need	  arises);	  maintaining	  connections	  (keeping	   in	  touch	  with	  relevant	  
persons);	   and	   activating	   connections	   with	   selected	   persons	   for	   the	   purpose	   of	   learning	  
(Nardi	  et	  al.,	  2000;	  2002).	   In	   this	   section,	  we	  will	  present	   the	   factors	   influencing	   the	  deci-­‐
sions	  of	  a	  professional	  in	  these	  tasks.	  In	  doing	  this,	  we	  will	  also	  uncover	  the	  specific	  attitude	  
of	  a	  professional	  that	  lies	  at	  the	  root	  of	  this	  type	  of	  learning.	  
Factors	  influencing	  choices	  in	  building,	  maintaining	  and	  activating	  their	  personal	  learning	  
networks	  
The	  literature	  search	  for	  factors	  that	  influence	  the	  stages	  of	  building,	  maintaining	  and	  acti-­‐
vating	  connections	   revealed	   topics	   related	   to	   the	  context	  of	  networking.	  A	  clear	  value	   for	  
professionals	  emerged:	  they	  design	  and	  navigate	  their	  network	  to	  bring	  them	  the	  most	  pro-­‐
fessional	  and	  educational	  benefit	  at	  each	  stage	  of	  their	  career	  (Dulworth,	  2006;	  Cross	  et	  al.,	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2003;	   Steiny	   &	   Oinas-­‐Kukkonen,	   2007).	   They	   undertake	   specific	   activities	   for	   networking,	  
such	   as	   joining	   (online	   and	   face-­‐to-­‐face)	   professional	   associations,	   participating	   in	   confer-­‐
ences,	  workshops,	  seminars	  or	  networking	  events	  to	  meet	  new	  people	  or	  to	  reconfirm	  exist-­‐
ing	  ties	  (Bauman,	  2008;	  Deleskey,	  2003;	  Valenza	  &	  Johnson,	  2008).	  In	  addition,	  increasingly,	  
web-­‐based	   technologies	   play	   a	   role	   in	   connecting	  with	   new	  people	   (on	   social	   networking	  
sites	   such	   as	   LinkedIn	   and	   Facebook)	   (Vermeiren,	   2011)	   or	   for	  maintaining	   relations	   after	  
events	  (Hamm,	  2007).	  The	  literature	  study,	  however,	  gave	  little	  information	  on	  the	  practical	  
strategies	   that	   encourage	   and	   establish	   successful	   professional	   relationship	   building.	   This	  
was	  then	  researched	  by	  the	  survey	  and	  the	  in-­‐depth	  interviews.	  	  
The	  survey	  results	  confirm	  the	  factors	  identified	  in	  the	  literature	  study	  and	  additionally	  indi-­‐
cate	  that	  individuals	  often	  connect	  with	  people	  whom	  they	  have	  collaborated	  with	  before	  or	  
with	  people	  whom	  they	  know	  and	  want	  to	  collaborate	  with.	  Several	   factors	  that	   influence	  
the	  building,	  maintaining	  and	  activating	  of	  connections	  within	  a	  personal	   learning	  network	  
are	   identified.	   The	   factors	   can	   be	   divided	   into	   three	   groups:	   (i)	   the	   professional	   learner’s	  
personal	  interests,	  (ii)	  the	  contact’s	  qualities	  and	  (iii)	  external	  environmental	  characteristics.	  
The	  first	  group	  of	  factors	  relates	  to	  the	  professional	  learner’s	  personal	  interests.	  
• Communality	  While	  creating	  new	  connections,	  people	  look	  out	  for	  common	  ground	  
with	  an	  unknown	  person.	  This	  can	  be	  in	  the	  form	  of	  topics	  of	  interest,	  organisation	  
or	  common	  connections	   (network)	   (Adamic	  &	  Adar,	  2005;	  Douglas,	  1994).	  The	  sur-­‐
vey	  results	  indicated	  that	  professionals	  also	  use	  communality	  on	  topic	  and	  organisa-­‐
tion	  to	  decide	  whom	  to	  maintain	  connections	  with	  in	  a	  personal	  learning	  network.	  In	  
activating	   a	   connection	   within	   a	   personal	   learning	   network,	   the	   key	   factor	   that	  
emerged	   from	  the	  survey	   is	   the	  suitability	  of	   that	  person’s	  experience	  or	  expertise	  
for	  the	  particular	  topic	  or	  need	  sought	   (cf.	  experts,	  zone	  of	  proximal	  development,	  
etc.).	  The	  personal	  attachment	  between	  the	  individual	  and	  the	  person	  also	  plays	  an	  
undeniable	  role.	  The	  location	  where	  new	  connections	  are	  created	  is	  also	  important:	  
a	  trusted,	  known	  environment	  is	  often	  chosen	  to	  expand	  networks	  (Paulos	  &	  Good-­‐
man,	  2004).	  
The	  next	  group	  of	  factors	  on	  the	  contact’s	  qualities	  relate	  to	  features	  of	  the	  contact	  in	  ques-­‐
tion	   (the	   contact’s	   organisation,	   network	   or	   reputation),	   or	   indicate	   the	   personal	   attach-­‐
ment	  between	   the	   learner	  and	   the	  contact	   (benevolence,	   like-­‐mindedness).	  They	  can	  also	  
indicate	  the	  professional’s	  assessment	  of	  the	  potential	  value	  of	  the	  tie	  (potential	  for	  collab-­‐
oration	  or	  learning).	  	  
• Organisation	  of	  the	  contact	  The	  organisation	  the	  contact	  belongs	  to	  may	  influence	  
choices	  made	  regarding	  the	  nature	  of	  a	  tie	  (Morrison,	  2002).	  	  
• Network	  of	  the	  contact	  The	  network	  the	  contact	  gives	  access	  to	  may	  also	  be	  a	  deci-­‐
sive	  factor	  in	  the	  management	  of	  professional	  ties	  (Jackson	  &	  Rogers,	  2007).	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• Reputation	  Reputation	  plays	  a	  role	  in	  the	  network	  ties	  with	  others	  in	  general,	  and	  al-­‐
so	  in	  the	  creation	  of	  a	  new	  connection	  (Davies,	  2003;	  Podolny	  &	  Baron,	  1997).	  
• Benevolence	  Another	   factor	   that	  plays	  a	  crucial	   role	   is	  benevolence	  or	   the	  general	  
“good	  contact”	  between	  the	  individual	  and	  the	  new	  contact	  (Rusman,	  Van	  Bruggen,	  
Sloep,	  Valcke	  &	  Koper,	  2010).	  People	  connect	  with	  others	  whom	  they	  like	  or	  trust,	  or	  
whom	  they	  feel	  a	  particular	  connection	  with.	  	  
• Like-­‐mindedness	   The	   surveyed	   interviewees	   often	  mentioned	   that	   sharing	   a	   com-­‐
mon	  vision	  on	  the	  domain	  of	  work	  creates	  a	  trusted	  platform	  where	  they	  feel	  com-­‐
fortable	   further	   pursuing	   the	   conversation.	   Further	   discussions	   could	   reveal	   more	  
communality,	  and	  thereby	  new	  scope	  for	  connecting.	  Building	  new	  connections	  in	  a	  
personal	  network	  consists	  of	  identifying	  relevant	  skills	  and	  competence	  in	  others	  and	  
establishing	   a	   trusted	   platform	   through	   conversation	   where	   the	   potential	   of	   the	  
connection	  can	  be	  explored.	  
• Real	  potential	  for	  collaboration	  Discussions	  could	  deal	  with	  the	  details	  of	  common	  
interest	  and	  reveal	  a	  clear	  potential	  for	  collaboration.	  	  
• Real	  potential	  for	   learning	  More	  than	  that,	  through	  an	  extended	  conversation,	  the	  
interviewees	  indicated	  they	  could	  identify	  a	  potential	  for	  learning	  through	  maintain-­‐
ing	  the	  connection.	  	  
	  
The	  final	  group	  of	  factors	  relate	  to	  external	  characteristics	  of	  the	  work	  environment	  in	  which	  
the	  tie	  between	  the	  professional	  learner	  and	  the	  contact	  is	  situated.	  	  
• Trends	   in	  work	  environment	  The	  professional	   interests	  of	  a	   learner	   can	  be	   largely	  
determined	  by	  circumstances	  and	  trends	  in	  the	  work	  environment	  of	  the	  profession-­‐
al	   (Birkinshaw	   et	   al.,	   2007).	   For	   example,	   the	   increasing	   popularity	   of	   a	   particular	  
domain	  might	  make	  it	  more	  relevant	  to	  connect	  to	  ties	  working	  in	  that	  domain.	  	  
Although	  these	  nine	  factors	  emerged	  from	  the	  studies,	   it	  was	  not	  possible	  to	   identify	  con-­‐
clusively	  to	  what	  extent	  each	  factor	  influences	  each	  stage	  of	  networking.	  However,	  the	  re-­‐
sults	  show	  that	  benevolence,	  like-­‐mindedness	  and	  real	  potential	  for	  collaboration	  and	  learn-­‐
ing	  play	  an	  important	  role	  in	  the	  building	  phase.	  Further	  research	  is	  necessary	  to	  refine	  this	  
aspect	  of	  the	  model.	  Figure	  2.1	  illustrates	  the	  three	  stages	  of	  the	  networking	  process,	  with	  
the	  factors	  that	  influence	  each	  of	  these	  stages.	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Figure	  2.1	  Three	  stages	  of	  the	  networking	  process	  with	  factors	  influencing	  decisions 
Networking	  attitude	  of	  a	  learner	  
Although	  the	  factors	   identified	   in	  the	  studies	  relate	  to	  the	   learner’s	  practical	  decisions,	   in-­‐
formal	   literature	  and	  the	   in-­‐depth	   interviews	  revealed	   that	  networking	   itself	   is	   linked	  to	  a	  
deeper	  cognitive	  level,	  namely,	  the	  attitude	  of	  the	  learner	  (Vermeiren,	  2008).	  	  
When	  asked	  to	  reflect	  on	  their	  learning	  experiences	  and	  the	  role	  of	  others	  in	  those	  learning	  
processes,	   the	   interviewees	  displayed	  clear	  differences	   in	   the	  way	   they	   interact	  with	   con-­‐
tacts	  in	  their	  personal	  networks	  and	  the	  way	  they	  learn	  from	  these	  interactions.	  The	  results	  
are	  presented	  here	  with	  quotes	  from	  the	  interviews.	  	  
The	  first	  observation	   is	   that	  some	   interviewees	  were	  able	  to	  describe	  the	  contributions	  of	  
their	   contacts	   to	   their	   learning	   in	   a	  much	  more	  detailed	  and	   contextualised	  way	   than	  did	  
others:	   the	   learning	   experiences	  were	   identified	  with	   the	   contact’s	   qualities.	   An	   example	  
from	  the	  interviewee	  below,	  who	  appreciates	  having	  access	  to	  a	  wide	  network	  of	  contacts:	  	  
“[…]	  that	  we	  have	  the	  possibility	  to	  ask	  advice	  from	  certain	  people.	  And	  one	  person	  
is	  more	  suitable	  for	  a	  certain	  type	  of	  advice,	  and	  another	  person	  for	  another	  type	  of	  
advice,	  but	  it	  does	  help	  a	  lot.	  It	  certainly	  helps.”	  	  
Also,	  they	  portray	  some	  insight	  into	  their	  contact’s	  strengths	  and	  weaknesses	  as	  well	  as	  of	  
their	  own:	  	  
“[…]	  because	  she	  not	  only	  asked,	  but	  she	  also	  had	  a	  vision	  behind	  those	  questions.	  
And	  her	  vision	  and	  my	  vision	  correspond,	  they	  fit.	  And	  a	  vision	  that	  corresponds,	  that	  
is	  very	  important.	  If	  you	  want	  a	  project,	  you	  absolutely	  need	  to	  be	  able	  to	  fall	  back	  
on	  people	  who	  have	  the	  same	  vision	  as	  you.	  […]	  You	  need	  to	  want	  to	  evolve	  in	  the	  
same	  direction.	  And	  that’s	  clearly	  the	  case	  with	  her.”	  	  
30	  
“	   I	   like	  people	  who	  want	   to	  go	  against	   the	   tide,	  without	  wanting	   to	  be	  extreme	   in	  
that.	  But	  it	  shows	  that	  they	  have	  a	  particular	  character	  and	  a	  certain	  dare	  to	  go	  fur-­‐
ther.	  I	  think	  that	  is	  important.”	  	  
These	  narratives	  presented	  a	  clear	  picture	  of	  the	  contacts	  -­‐	  strong,	  weak	  and	  very	  weak	  ties	  
-­‐	   in	   the	   learner’s	  personal	  network	  and	  their	  contributions	  to	   learning.	  However,	   this	  con-­‐
textualising	  of	  others’	  experiences	  and	  their	  relevance	  for	  own	  learning	  purposes	  is	  not	  gen-­‐
eral.	  For	  example,	  the	  quote	  below	  from	  another	  interviewee:	  
“You	  have	  a	  school	  for	  the	  rich,	  a	  beautiful	  building,	  I	  can	  show	  you	  photos	  later,	  and	  
then	  at	  500m	  distance,	  you	  have	  a	  school	  for	  the	  poor	  and	  I	  asked:	  ”are	  you	  not	  just	  
reinforcing	  this	  difference?”	  But	  they	  said,	  “on	  the	  one	  hand,	  yes,	  we	  are,	  but	  on	  the	  
other	  hand,	  this	  is	  the	  only	  way	  the	  children	  of	  the	  poor	  people	  have	  access	  to	  edu-­‐
cation.	  […]	  what	  they	  also	  do	  is	  morning	  assembly,	  which	  is	  very	  important,	  they	  do	  
that	  together.	  So	  you	  see,	  on	  the	  one	  hand	  you	  can	  say	  that	  they	  are	  reinforcing	  the	  
difference,	  but	  on	  the	  other	  it	  does	  give	  them	  the	  opportunity	  to	  go	  to	  school.”	  	  
This	   interviewee	  also	   interacts	  with	  others	  to	  understand	  the	  situation,	  but	  these	  contacts	  
remain	  hidden	  in	  the	  narrative,	  purely	  appearing	  as	  sources	  of	  information	  or	  general	  opin-­‐
ion.	  	  
The	  second	  observation	  is	  that	  the	  effects	  of	  networking	  are	  not	  limited	  to	  face-­‐to-­‐face	  in-­‐
teractions	  with	  the	  contacts:	  even	  when	  others	  are	  not	  present,	  their	  words,	  messages	  and	  
perspectives	  can	  influence	  the	  reflections	  of	  the	  learner.	  This	  results	  from	  two	  conditions:	  (i)	  
the	  reflective	  behaviour	  of	  the	  learner	  and	  (ii)	  the	  extent	  to	  which	  the	  learner	  views	  the	  con-­‐
tacts	  as	  visible	  entities	  (or	  learning	  resources)	  in	  her	  personal	  network.	  Reflective	  behaviour	  
with	  regard	  to	  one’s	  own	  practice	  is	  recognised	  in	  literature	  (Bolhuis	  &	  Simons,	  2001;	  Schön,	  
1990).	  In	  our	  opinion,	  detailed	  contextualising	  of	  a	  contact	  is	  an	  indication	  that	  the	  contact	  
is	  visible	  in	  the	  learner’s	  personal	  network.	  For	  example,	  the	  following	  learning	  experience	  
by	   one	   of	   the	   interviewees	   describes	   the	   results	   of	   her	   reflection	   together	   with	   others.	  
However,	  despite	  requests	  for	  further	  clarification,	  she	  did	  not	  develop	  a	  further	  detailing	  of	  
various	  perspectives	  on	  the	  issues	  in	  the	  interview:	  
”	  [...]	  that	  trip	  in	  X	  was	  really	  an	  eye-­‐opener	  for	  me,	  when	  you	  see	  what	  those	  people	  
have	  to	  do	  locally	  under	  what	  circumstances.	  Because	  in	  X	  we	  also	  visited	  a	  slum	  and	  
leprosy	  colony.	  That	  really	  sticks	  to	  you.	  You	  have	  to	  be	  very	  tough	  not	  to	  be	  affected	  
by	  that.	  So	  when	  we	  came	  back,	  we	  thought	  “this	  cannot	  be	  the	  case	  that	  we	  have	  
such	  a	  good	  life	  here;	  we	  have	  to	  do	  something.”	  
Although	  this	  interviewee	  used	  reflection	  to	  develop	  her	  understanding,	  she	  did	  not	  identify	  
the	  contributions	  of	  various	  contacts	  to	  her	   learning	  nor	  provide	  further	  context	  for	  those	  
contributions.	  Interviewees	  with	  a	  seemingly	  further	  evolved	  networking	  skill	  use	  the	  infor-­‐
mational	   and	  knowledge	  building	  benefits	  of	   their	   personal	   learning	  network	  almost	  on	  a	  
daily	  basis,	  affecting	  all	  aspects	  of	  their	  professional	  life.	  Each	  contact	  is	  seen	  as	  a	  potential	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person	  to	  learn	  from	  or	  to	  collaborate	  with.	  In	  this	  sense,	  networking	  can	  be	  viewed	  as	  an	  
attitude	  to	  learning	  and	  working,	  i.e.,	  the	  position	  taken	  towards	  learning	  and	  the	  role	  that	  
their	  networks	  and	  networking	  plays	  in	  that	  learning.	  
These	  two	  observations	  allow	  us	  to	  conclude	  that	  networking	  for	  networked	  learning	  is	  not	  
only	  a	  skill	  to	  be	  developed,	  but	  also	  an	  attitude	  on	  learning	  to	  be	  cultivated.	  The	  interviews	  
confirmed	  that	  networking	  revolves	  around	  a	  complex	  ability	  of	  (i)	  recognizing	  and	  identify-­‐
ing	  the	  other’s	  qualities	  and	  of	  (ii)	  making	  (valuable)	  associations	  of	  these	  qualities	  with	  the	  
learner’s	  own	  qualities	  that	  could	  take	  place	  when	  interacting	  with	  a	  contact	  or	  even	  in	  the	  
contact’s	  absence.	  Learners	  have	  different	  levels	  of	  proficiency	  in	  this	  skill,	  but	  can	  also	  dif-­‐
fer	  in	  the	  actual	  application	  of	  the	  skill,	  due	  to	  the	  attitude	  with	  which	  they	  approach	  learn-­‐
ing.	   Proficient	   networkers	   use	   dedicated	   events	   and	   environments	  where	   networking	   has	  
the	  prime	  focus	  (such	  as	  professional	  conferences,	  seminars	  and,	  more	  recently,	  online	  so-­‐
cial	  networking	  sites)	  to	  trigger	  their	  mind	  into	  making	  valuable	  associations.	  	  
The	  interviews	  supported	  findings	  that	  this	  attitude	  emerges	  with	  people	  who	  a)	  experience	  
the	  value	  of	  their	  network	  at	  first	  hand	  (Hamm,	  2007)	  and/or	  people	  who	  b)	  reflect	  on	  their	  
work	  and	  learning	  in	  a	  broader	  perspective	  than	  their	  day-­‐to-­‐day	  practice	  (Margaryan	  et	  al.,	  
2009).	  This	  is	  exemplified	  by	  the	  quote	  from	  one	  interviewee	  below:	  	  
...	   […]	   yes,	  no	  one	   is	   free	  of	   the	   luxury	   to	  ask	   someone	   for	   advice.	   I	   think	   it	   is	   im-­‐
portant	  for	  everyone	  to	  be	  able	  to	  ask	  advice.	  And	  that	  it	  is	  also	  a	  privilege	  to	  be	  able	  
to	   ask	   advice.	   There	   is	   nothing	  wrong	  with	   it.	   On	   the	   contrary,	   I	   think	   it	   is	   an	   ad-­‐
vantage	  rather	  than	  a	  handicap	  to	  be	  able	  to	  ask	  advice...”.	  
The	  Personal	  Learning	  Network	  model	  	  
The	  nine	   factors	   just	   identified	  that	   influence	  personal	  professional	  networking,	  as	  well	  as	  
the	  networking	  attitude	  just	  described	  that	  governs	  networking	  activities,	  can	  be	  schemati-­‐





This	  three-­‐layered	  model	  relates	  the	  attitude	  of	  a	  professional	  learner	  towards	  networking	  
to	   the	  actual	   networking	   skills	   she	  displays	   in	  day-­‐to-­‐day	  practice.	  Attitudes	   and	   skills	   are	  
different	  types	  of	  qualities:	  an	  attitude	  is	  something	  of	  the	  mind,	  a	  perspective	  with	  which	  a	  
person	  views	  the	  world;	  a	  skill	  is	  a	  practical,	  developable	  ability	  to	  do	  something.	  Because	  of	  
this	  difference,	   it	   is	  not	  possible	  to	  directly	   link	  the	  two	   layers.	  To	  do	  so,	  requires	  two	   im-­‐
portant	  intermediary	  steps	  in	  our	  view.	  The	  first	  one	  is	  the	  translation	  of	  this	  attitude	  in	  the	  
mind	  to	  a	  deliberate	  intention	  (attitude-­‐to-­‐intention	  layer).	  When	  professionals	  have	  devel-­‐
oped	   an	   attitude	   of	   approaching	   their	   professional	   life	   and	   learning	   in	   a	   networked	  way,	  
they	  build,	  maintain	  and	  activate	  their	  contacts	  intentionally.	  	  
The	  second	  step	  is	  to	  translate	  that	  intention	  into	  actions	  (activity	  layer).	  The	  professional’s	  
intention	  manifests	  itself	  through	  the	  activity	  of	  networking,	  where	  the	  professional	  engag-­‐
es	  in	  practices	  enabling	  and	  supporting	  networking.	  These	  include	  activating	  strong	  ties	  (e.g.	  
brainstorming	  with	  colleagues),	  activating	  weak	  ties	  (e.g.	  reaching	  a	  known	  contact),	  build-­‐
ing	  or	  maintaining	  weak	  and	  very	  weak	  ties	  (e.g.	  joining	  networking	  events	  or	  an	  online	  so-­‐
cial	  networking	  site).	  The	  activity	  of	  networking	  depends	  on	  the	  complex	  skill	  of	  being	  able	  
to	  make	  associations	  between	  the	  contact’s	  qualities	  and	  one’s	  own	  (skill	   layer).	  This	  com-­‐
Figure	  2.2	  Personal	  Professional	  Networking	  Model 
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plex	  skill	   is	  in	  turn	  influenced	  by	  the	  different	  factors	  identified	  earlier	  in	  this	  article	  at	  the	  
different	  phases	  of	  networking.	  As	  such,	  the	  attitude	  trickles	  down	  as	  it	  were	  to	  affect	  the	  
professional’s	  actions	  and	  the	  required	  skills.	  
A	  Personal	  Learning	  Network	  (PLN)	  is	  a	  network	  of	  people	  set	  up	  by	  an	  individual	  specifically	  
in	  the	  context	  of	  her	  professional	  activities	  through	  online	  platforms	  to	  support	  her	  profes-­‐
sional	  non-­‐formal	  learning	  needs.	  Therefore,	  a	  professional	  who	  intentionally	  builds,	  main-­‐
tains	  and	  activates	  her	  strong,	  weak	  and	  very	  weak	  ties	  with	  contacts	  within	  her	  personal	  
network	   for	   the	  purpose	  of	   improving	  her	   learning	  –	  and	  uses	   technology	   to	   support	   this	  
activity	  -­‐	  is	  creating	  a	  Personal	  Learning	  Network.	  The	  learner	  at	  the	  centre	  orchestrates	  the	  
whole	   environment,	   browsing,	   selecting	   and	   choosing	   the	   most	   relevant	   information	   re-­‐
sources	  (Conole,	  de	  Laat,	  Dillon	  &	  Darby,	  2008;	  Schaffert	  &	  Hilzensauer,	  2008;	  Wilson,	  Liber,	  
Johnson,	  Beauvoir,	  Sharples	  and	  Miligan,	  2006).	  To	  support	  orchestration,	  learners	  need	  to	  
have	  a	  high	  level	  of	  control	  on	  tools	  they	  use	  and	  the	  way	  they	  use	  them.	  	  
Discussion	  and	  Conclusion:	  Supporting	  personal	  networking	  and	  future	  research	  
Technologies	  included	  in	  PLNs	  offer	  basic	  to	  advanced	  functionalities	  (such	  as	  search,	  access	  
to	  content,	  user-­‐made	  content	  classification,	  personal	  knowledge	  creation	  and	  presentation	  
and	  communication	  with	  peers	  and	  others),	  which	  learners	  can	  employ,	  change	  and	  adapt	  
to	  suit	  their	  learning	  needs	  (Attwell,	  Cook,	  &	  Ravenscroft,	  2009).	  These	  tools	  allow	  learners	  
to	   structure	   and	  manage	   the	   complex	   environment	   of	   people	   and	   content	   around	   them-­‐
selves	  according	  to	  their	  own	  personal	  preferences.	  
Currently,	  technological	  solutions	  exist	  supporting	  different	  aspects	  of	  the	  networking	  mod-­‐
el.	  In	  the	  skill	  layer,	  existing	  technologies	  for	  social	  network	  management	  on	  social	  network-­‐
ing	  platforms	  focus	  on:	  -­‐ enhancing	  communication	  with	  people	  in	  the	  network	  (e-­‐mail;	  communication	  func-­‐
tionality	  on	  networking	  platform;	  privacy	  management	   to	  determine	  who	  can	  con-­‐
tact	  who)	  	  -­‐ remaining	  “in	  touch”	  with	  known	  people	  in	  the	  network:	  informal	  information	  pull	  to	  
remain	  connected	  with	  others	  in	  the	  network	  	  -­‐ positioning	  an	  individual	  in	  the	  network	  -­‐ finding	  hidden	  people	  and	  expertise	   in	  the	  network:	  basic	  user	  search	  functionality	  
(name,	   profile	   characteristics);	   advanced	   functionality,	   e.g.	   recommendation	   of	  
peers	  (Guy,	  Ronen.	  &	  Wilcox,	  2009),	  identification	  of	  relevant	  people	  to	  help	  with	  a	  
particular	  learning	  problem	  (Fetter,	  Berlanga	  &	  Sloep,	  2010b;	  Van	  Rosmalen,	  2008).	  	  
Although	  these	  functionalities	  fulfill	  the	  general	  stages	  of	  networking,	  technology	  does	  not	  
yet	  support	  the	  deeper	  understanding	  of	  networking	  practice.	  For	  example,	  the	  distinction	  
between	  strong,	  weak	  and	  very	  weak	  ties	  with	  respect	  to	  content	  of	  the	  relationship	  is	  not	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always	   visible	   in	   online	   social	   networking	   sites.	   The	   technology	   therefore	   offers	   minimal	  
support	   in	   developing	   ties	   in	   a	   meaningful	   way.	   Also	   at	   the	   level	   of	   networking	   activity,	  
technology	  provides	  common	  platforms	  where	  people	  can	  connect	  (general	  social	  network-­‐
ing	  sites	  (SNS)	  such	  as	  LinkedIn,	  Facebook,	  Hyves	  and	  Twitter;	  domain-­‐specific	  SNS,	  such	  as	  
UNESCO-­‐UNEVOC	  eForum	  and	  the	  Zunia	  network;	  event-­‐specific	  SNS	  such	  as	  platforms	  for	  
online	   conferences,	   workshops	   and	   webinars).	   Face-­‐to-­‐face	   events	   are	   also	   increasingly	  
supported	  by	  web-­‐based	  technologies,	   to	  enable	  people	  to	  make	  more	  valuable	  weak	  ties	  
on	  a	   longer-­‐term	  (see	   for	  example,	   the	  “Follow	  the	  Sun	   -­‐	   Learning	  Futures	  Festival	  Online	  
2011”	  initiative	  (Follow	  the	  Sun,	  2011)).	  	  
A	  Personal	   Learning	  Network	  Model,	   including	   the	   technological	   support	   for	   the	  different	  
aspects	  of	  networking,	  is	  illustrated	  in	  Figure	  2.3.	  
	  
	  
Although	  technological	  solutions	  facilitate	  many	  aspects	  of	  networking,	  it	  is	  unclear	  if	  tech-­‐
nology	  supports	  or	  indeed,	  affects	  the	  networking	  attitude	  of	  professionals,	  nor	  the	  related	  
intention	  to	  build,	  maintain	  and	  activate	  the	  strong	  and	  weak	  ties	  in	  their	  personal	  network	  
for	  the	  purpose	  of	  learning.	  This	  brings	  us	  to	  the	  next	  steps	  to	  take.	  
Further	  research	  steps	  include	  studies	  investigating	  the	  networking	  practice	  of	  professionals	  
to	  gain	  a	  better	  understanding	  of	  the	  networking	  attitude;	  a	  further	  development	  of	  tech-­‐
nology	  to	  support	  professionals	  better	  in	  identifying	  relevant	  others	  and	  in	  developing	  rela-­‐
tions	  online	  as	  and	  when	  necessary.	   Finally,	  an	   investigation	   is	  also	  necessary	   into	   the	  ef-­‐
fects	  of	  networking	  technology	  on	  the	  networking	  attitude	  of	  professionals.	  
	   	  
Figure	  2.3	  Personal	  Learning	  Network	  Model 
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 Chapter	  3:	  Understanding	  the	  perceived	  value	  of	  interpersonal	  social	  networking	  	  
	  
Rajagopal,	   K.,	   Van	  Bruggen,	   J.	   Didderen,	  W.	  &	   Sloep,	   P.B.	   (submitted).	  Understanding	   the	  
perceived	  value	  of	  interpersonal	  social	  networking.	  
Abstract	  
In	  this	  article,	  we	  investigate	  the	  value	  of	  the	  social	  activity	  of	  networking,	  as	  it	  is	  perceived	  
by	  network	  members	  of	  a	  designed	  social	  network	  around	  a	  wicked	  problem.	  Through	  semi-­‐
structured	   interviews,	  we	   analyze	   network	  members‘	   articulations	   of	   their	   perceptions	   of	  
value	   in	   networking	   interactions.	   The	   qualitative	   data	   analysis	   was	   conducted	   with	   two	  
points	  of	  attention.	  A	  content	  analysis	  aimed	  to	  discover	  which	  underlying	  factors	  defining	  
social	   complexity	   in	  a	  designed	   social	  network	  were	  valued	  most	  by	  network	  members.	  A	  
linguistic	   transitivity	   analysis	   based	   on	   Systemic	   Functional	   Grammar	   focused	   on	   gaining	  
insight	  into	  the	  networking	  experience	  of	  value.	  This	  study	  contributes	  to	  the	  limited	  exist-­‐
ing	  research	  on	  the	  social	  activity	  of	  interpersonal	  networking.	  The	  results	  of	  this	  study	  sug-­‐
gest	  that	  support	  in	  designed	  social	  networks	  should	  focus	  on	  the	  design	  and	  development	  
of	  individual	  and	  collective	  cognitive	  activities,	  rather	  than	  on	  currently	  prevalent	  strategies	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Introduction	  
In	  today’s	  society,	  issues	  such	  as	  the	  design	  of	  new	  metropolitan	  transport	  system	  or	  a	  glob-­‐
al	  strategy	  for	  climate	  change,	  are	  considered	  “wicked	  problems”,	  i.e.	  ill-­‐structured	  complex	  
problems	  where	  each	  solution	  presents	  new	  aspects	  of	   the	  problem	   itself.	   For	   such	  prob-­‐
lems	   linear,	  analytical	  problem-­‐solving	  methods	  are	  unfit	   (Rittel	  &	  Webber,	  1973;	  Conklin,	  
2006b).	  Wicked	   problems	   pose	   issues	   that	   continuously	   evolve	   in	   a	   dynamic,	   large	   social	  
context,	  in	  which	  every	  stakeholder	  contributes	  to	  their	  mere	  understanding	  (Voss,	  Wiley	  &	  
Sandak,	  1999;	  Ritchey,	  2011).	  Social	  interaction	  offers	  the	  only	  method	  of	  dealing	  with	  these	  
types	  of	  problems	  (Rith	  &	  Dubberly,	  2007;	  Ferlie,	  Fitzgerald,	  McGivern,	  Dopson	  &	  Bennett,	  
2011).	   However,	   a	   continuous,	   socially	   distributed	   approach	   to	   solving	   wicked	   problems	  
introduces	   a	   host	   of	   communication	   and	   interpersonal	   differences	   at	   every	   stage	   of	   the	  
journey	  towards	  solving	  the	  problem	  (i.e.	  gathering	  data,	  analyzing	  data,	  formulating	  solu-­‐
tions	  and	  implementing	  solutions).	  These	  need	  to	  be	  addressed	  first	  (Conklin,	  2006b).	  	  
One	  way	   to	   facilitate	   social	   interaction	   around	   a	  wicked	   problem	   is	   through	   specially	   de-­‐
signed	  social	  structures	  that	  gather	  the	  stakeholders	  in	  question.	  One	  such	  social	  structure	  is	  
the	   social	   network.	   These	  designed	   social	   networks	  may	  differ	   significantly	   from	  naturally	  
occurring	  social	  networks	  (e.g.	  network	  of	  people	  working	  in	  the	  same	  organization	  or	  living	  
in	   the	   same	  geographical	   area).	  Networks	   also	   differ	   significantly	   from	  other	   types	   of	   de-­‐
signed	  social	  structures	  such	  as	  groups	  or	  teams,	  in	  that	  they	  facilitate	  open	  and	  distributed	  
interaction	  between	  free,	  autonomous	  participants,	  without	  the	  obligation	  for	  these	  partici-­‐
pants	  to	  share	  common	  goals	  (White,	  2002).	   In	  recent	  years,	  designed	  social	  networks	  are	  
increasingly	   supported	   by	   web-­‐based	   social	   networking	   technologies,	   effectively	   creating	  
learning	  networks	  (Sloep,	  Van	  der	  Klink,	  Brouns,	  Van	  Bruggen	  &	  Didderen,	  2011).	  	  
However,	  these	  designed	  social	  networks	  (both	  the	  face-­‐to-­‐face	  and	  online	  versions)	  have	  a	  
disadvantage:	   their	   role	   as	   communicative	   platforms	   can	   only	   be	   fulfilled	   if	   the	   network	  
members	  deliberately	  choose	  to	  engage	  in	  and	  contribute	  to	  the	  network’s	  dialogue	  on	  the	  
wicked	   problem	   (Bitter-­‐Rijpkema,	   Verjans,	   Didderen,	   &	   Sloep,	   in	   press;	   Bitter-­‐Rijpkema,	  
Didderen,	  Sie,	  Rajagopal,	  Manche,	  &	  Van	  Betten,	  2012;	  Vuorikari,	  Garoia,	  Punie,	  Cachia,	  Re-­‐
decker,	  Cao,	  Klamma	  et	  al.,	  2012).	   In	  general,	  engagement	   in	   the	  dialogue	  happens	   in	   the	  
form	  of	  interpersonal	  networking,	  which	  we	  define	  as	  a	  social	  practice	  in	  which	  an	  individual	  
engages	   in	   repeated	   conversations	  with	   known	   and	  unknown	  people	   in	   a	   designed	   social	  
network;	  they	  do	  so	  to	  share	  and	  receive	  information,	  to	  potentially	  learn	  and	  to	  make	  long-­‐
term	  and	  short-­‐term	  connections	  (Nardi	  et	  al.,	  2000;	  Johnson,	  2008;	  Rajagopal,	  Joosten-­‐ten	  
Brinke,	  Van	  Bruggen	  &	  Sloep,	  2012)	  	  
So,	  designing	  support	  that	  facilitates	  interpersonal	  networking	  could	  increase	  network	  par-­‐
ticipation,	   thereby	   allowing	   this	   purposefully	   designed	   social	   structure	   to	   fulfill	   its	   aim	  
(Sloep,	  in	  press).	  Although	  this	  type	  of	  networking	  support	  is	  employed	  in	  face-­‐to-­‐face	  net-­‐
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work	  activities	  with	  minimal	  effort5,	   it	   seems	  to	  be	  more	  difficult	   to	   facilitate	  and	  support	  
similar	   interpersonal	  networking	  appropriately	   in	  online	  networks.	  The	  creation	  of	  new	  in-­‐
teractions	  and	  connections	  online	  happens	  primarily	  through	  offline	  means	  and	  sometimes	  
through	   online,	   sometimes	   moderated,	   activities	   (Rainie,	   Purcell	   &	   Smith,	   2011;	   Salmon,	  
2011;2013).	  
One	  reason	  why	  there	  have	  not	  been	  more	  successful	  designs	  for	  networking	  support	  tools	  
is	  our	  lack	  of	  understanding	  of	  the	  social	  practice	  of	  networking	  itself	  (Johnson,	  2008).	  Even	  
though	  networks	  are	  perceived	  as	  environments	   that	   support	   value	   creation	   for	   its	  mem-­‐
bers	   (Wenger,	  Trayner	  &	  de	  Laat,	  2011)	  and	  networking	   is	   recognized	  as	  an	   important	  as-­‐
pect	  of	  personal	  and	  professional	  human	  relationships	  and	  as	  a	  key	  learning	  skill	  in	  the	  21st	  
century	   (Cigognini,	   Pettenati	   &	   Edirisingha,	   2011;	   Jenkins,	   2009;	  Weller,	   2011),	   we	   know	  
little	  about	  how	  individual	  network	  members	  perceive	  networking,	  and	  what	  exactly	  brings	  
value	  to	  the	  individual	  network	  member	  in	  a	  networking	  situation.	  
As	  we	  are	   interested	   in	   the	  networker’s	   point-­‐of-­‐view	   in	   these	  networking	   situations,	   the	  
most	  appropriate	  resources	  for	  investigation	  are	  their	  narrative	  reports	  of	  their	  experiences	  
of	  value.	  However,	  our	  previous	  research	  in	  this	  regard	  has	  shown	  that	  gathering	  narrative	  
experiences	  of	  value	  from	  networkers	  after	  the	  event	  does	  not	  elicit	  enough	  detail	  to	  inform	  
support	  strategies	  (Rajagopal,	  Joosten-­‐ten	  Brinke,	  Van	  Bruggen	  &	  Sloep,	  2012).	  
A	  more	  suitable	  form	  of	  the	  narrative	  for	  this	  research	   is	  the	  form	  of	   ‘small	  stories’	   (Bam-­‐
berg	  &	  Georgkopolou,	  2008;	  Georgkopolou,	  2007).	  Small	  stories,	  as	  opposed	  to	  isolated	  and	  
decontextualized	  ‘big	  stories’	  or	  ‘grand	  narratives’,	  are	  the	  fleeting	  stories	  told	  by	  people	  in	  
interaction	   with	   others	   and	   in	   particular	   settings	   or	   situations.	   Small	   stories	   have	   been	  
shown	  to	  be	  good	  resources	  for	  investigating	  power	  relations,	  context	  influences	  and	  partic-­‐
ipant	  identity	  (De	  Fina	  &	  Georgkopolou,	  2012).	  These	  stories	  allow	  us	  to	  step	  away	  from	  the	  
individual	  idiosyncrasies	  of	  individual	  people’s	  experiences,	  and	  focus	  on	  the	  characteristics	  
of	   the	  stories	  defined	  by	  context.	  Small	  stories	  collected	  from	  networkers	   in	  a	  networking	  
event	  are	   therefore	  suitable	  resources	   for	  analyzing	  networking	  experiences.	   In	  particular,	  
we	  can	  consider	  the	  content	  of	  networkers’	  narrative	  on	  the	  experience	  of	  value,	  and	  the	  
form	  in	  which	  they	  talk	  about	  these	  experiences	  of	  value.	  	  
In	  order	  to	  form	  a	  hypothesis	  regarding	  the	  content	  of	  networking	  interactions,	  we	  deduced	  
some	  topics	  from	  the	  literature	  on	  wicked	  problems,	  starting	  from	  Conklin’s	  work	  on	  social	  
complexity	  in	  wicked	  problem	  solving	  (Conklin,	  2006b).	  He	  distinguishes	  four	  steps:	  (i)	  gath-­‐
ering	   data,	   (ii)	   analyzing	   data,	   (iii)	   formulating	   solutions	   and	   (iv)	   implementing	   solutions	  
(Conklin,	  2006b).	  Whereas	  he	  looks	  at	  challenges	  in	  project	  management	  on	  these	  steps	  to	  
reach	  a	  common	  solution,	  we	  are	  more	   interested	   in	  the	   individual’s	  perspective	  on	  these	  
steps.	  This	   is	  where	  social	  diversity	  and	  complexity	  play	  a	  role:	  every	  member	  of	  Conklin’s	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5	  Think	  of	  the	  many	  coffee	  breaks,	  lunches	  and	  dinners	  are	  professional	  networking	  events.	  Very	  often,	  these	  
unstructured	  events	  are	  experienced	  as	  the	  most	  valuable	  networking	  interactions	  by	  networkers.	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project	   team	  uses	  a	  different	  approach	  with	  certain	  tacit	  assumptions	  to	  solve	  the	  wicked	  
problem.	   In	   other	   words,	   every	   member	   of	   the	   project	   team	   has	   a	   different	   reading	   or	  
method	  to	  gather	  data,	  to	  analyze	  this	  data,	  to	  formulate	  the	  solution	  and	  to	  implement	  it.	  
This	  diversity	  in	  approach	  stems	  from	  the	  project	  members	  individual	  backgrounds	  and	  situ-­‐
ations,	  but	  usually	  remains	  unarticulated.	  Conklin	  then	  proposes	  a	  solution	  to	  unearth	  these	  
assumptions	  to	  facilitate	  an	  open	  discussion	  (namely	  dialogue	  mapping)	  (Conklin,	  2006a).	  
Although	  Conklin	  positions	  his	  solution	  in	  the	  context	  of	  a	  project	  team,	  the	  need	  to	  uncover	  
hidden	  assumptions	  also	  plays	  a	  role	  in	  a	  designed	  social	  network	  around	  a	  wicked	  problem,	  
as	  it	  has	  the	  same	  (if	  not	  higher)	  levels	  of	  social	  complexity.	  We	  propose	  making	  these	  unar-­‐
ticulated	  assumptions	  more	  concrete	  and	  tangible	  in	  the	  form	  of	  a	  coding	  scheme.	  This	  will	  
enable	  us	   to	  qualify	   the	  value	  that	  network	  members	  perceive	   in	  networking	   interactions.	  
The	  factors	  in	  such	  a	  coding	  scheme	  can	  be	  identified	  using	  Conklin’s	  example	  of	  the	  design	  
of	  a	  “safe	  car”	  by	  a	  newly	  assembled	  project	  team	  at	  Volvo	  (Conklin,	  2006b)	  (see	  Table	  3.1).	  
Due	  to	  the	  situation	  in	  a	  network	  environment,	  we	  deliberately	  take	  a	  very	  broad	  view	  on	  
the	  descriptions	  of	  the	  factors,	  to	  accommodate	  as	  much	  diversity	  as	  possible.	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Table	  3.1	  Five	  Content	  Factors	  in	  Social	  Complexity	  of	  Wicked	  Problem,	  elements	  of	  a	  coding	  scheme	  
Factor	   Description	   Example	  
CONTEXT	   The	  factor	  Context	  refers	  to	  all	  the	  major	  
and	  minor	  entities	  that	  create	  the	  intricate	  
setting	  in	  which	  a	  network	  member	  is	  situ-­‐
ated.	  Some	  aspects	  of	  this	  setting	  were	  in-­‐
tentionally	  chosen	  by	  the	  network	  member	  
(such	  as	  academic	  and	  professional	  back-­‐
ground),	  whereas	  other	  aspects	  are	  out	  of	  
the	  network	  member’s	  control	  (such	  as	  
family	  background,	  economic	  situation	  of	  
employer	  and	  spatiotemporal	  settings).	  	  
Bob	  (Marketing)	  6plans	  an	  innovative	  approach	  to	  
sell	  the	  new	  ‘safe	  car’	  in	  order	  to	  compete	  with	  
other	  car	  companies.	  However,	  Volvo	  plans	  to	  cut	  
the	  budget	  of	  the	  Marketing	  department,	  which	  
will	  influence	  Bob’s	  available	  budget	  for	  this	  pro-­‐
ject.	  Christine	  (Engineering)	  views	  the	  project	  as	  an	  
exciting	  opportunity	  to	  work	  with	  new,	  expensive	  
technologies.	  The	  project	  team	  meets	  a	  day	  after	  
Volvo	  announces	  big	  profits,	  which	  creates	  much	  
enthusiasm	  and	  expectation	  in	  the	  team.	  
STRATEGIES	   The	  factor	  Strategies	  refers	  to	  solution	  
methods,	  tools	  and	  instruments	  that	  the	  
network	  member	  uses	  to	  approach	  the	  
wicked	  problem	  and	  the	  discussions	  around	  
it.	  
Harry	  (Management)	  needs	  to	  keep	  the	  costs	  for	  
the	  end-­‐user	  low	  following	  the	  new	  strategy	  of	  
affordability,	  whereas	  Alan	  (IT)	  wants	  an	  invest-­‐
ment	  in	  CAD	  systems	  to	  improve	  the	  quality	  of	  
their	  design	  work	  and	  to	  upgrade	  to	  current	  IT	  
standards.	  	  
To	  work	  out	  the	  strategy	  of	  the	  team,	  Alan	  and	  
Harry	  sit	  together	  in	  a	  1-­‐to-­‐1	  discussion,	  before	  
presenting	  their	  proposal	  to	  the	  whole	  project	  
team.	  The	  team	  then	  decides	  to	  divide	  in	  sub-­‐
groups	  to	  tackle	  certain	  parts	  of	  the	  project.	  
DOMAIN	   The	  factor	  Domain	  refers	  to	  the	  domain’s	  
specific	  knowledge,	  expertise	  and	  con-­‐
straints	  that	  a	  network	  member	  brings	  to	  
the	  table	  in	  a	  discussion.	  	  
For	  Bob	  (Marketing),	  a	  new	  ‘safe	  car’	  is	  a	  car	  with	  
more	  safety	  features	  than	  the	  upcoming	  models	  of	  
other	  companies.	  For	  engineer	  Christine,	  safety	  
depends	  on	  the	  use	  of	  certain	  newly	  tested	  tech-­‐
nologies	  and	  materials.	  The	  new	  design	  will	  only	  be	  
innovative	  in	  technologist	  Alan’s	  eyes	  when	  the	  
CAD	  design	  standards	  are	  maintained.	  	  
NETWORK	   The	  factor	  Network	  refers	  to	  the	  people	  in	  
the	  personal	  network	  of	  the	  network	  mem-­‐
ber.	  These	  are	  not	  all	  the	  people	  the	  net-­‐
work	  member	  is	  connected	  to	  (such	  as	  all	  
people	  in	  an	  organization	  are	  connected	  to	  
each	  other),	  but	  those	  people	  who	  the	  net-­‐
work	  member	  remembers	  and	  has	  some	  
relevant,	  tacit,	  often	  incomplete	  knowledge	  
of.	  	  
Alan	  of	  the	  IT	  department	  has	  his	  other	  IT	  col-­‐
leagues	  in	  Volvo,	  but	  he	  is	  also	  part	  of	  CAD-­‐related	  
networks	  outside	  the	  organization	  (e.g.	  an	  online	  
network	  for	  CAD	  developers).	  	  
GOALS	  
	  
The	  factor	  Goals	  refers	  to	  the	  network	  
member’s	  explicit	  and	  implicit	  goals,	  which	  
drive	  the	  actions	  of	  the	  network	  member.	  	  
Engineer	  Christine	  wants	  to	  gain	  innovative	  design	  
experience,	  as	  this	  would	  be	  beneficial	  to	  her	  ca-­‐
reer.	  The	  IT	  department	  wants	  to	  introduce	  CAD	  
design,	  in	  order	  to	  improve	  turnover	  in	  their	  de-­‐
partment.	  All	  project	  team	  members	  want	  to	  de-­‐
sign	  a	  competitive,	  affordable	  ‘safe’	  Volvo	  car).	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  In	  this	  example,	  the	  Volvo	  project	  team	  consists	  of	  members	  from	  different	  departments	  among	  whom	  Bob	  
(Marketing),	  Christine	  (Engineering),	  Harry	  (Management	  representative),	  Alan	  (IT)	  and	  others.	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With	  these	  factors	  as	  the	  ingredients	  of	  our	  coding	  scheme,	  we	  can	  investigate	  small	  stories	  
by	  networkers	  and	  pinpoint	  what	  matters	  most	  to	  them	  in	  the	  experience	  of	  value	  in	  a	  net-­‐
working	   activity.	   These	   results	   would	   enable	   us	   to	   design	  more	   suitable	   support	   for	   net-­‐
working.	  Our	  first	  research	  question	  is:	   	  
Which	  of	  the	  five	  content	  factors	  is	  mentioned	  most	  in	  the	  individual’s	  perception	  of	  
value	  in	  a	  networking	  activity?	  
We	  expect	  that	  the	  networkers	  will	  respond	  most	  to	  the	  diversity	  in	  field,	  background	  etc.	  of	  
the	  other	  participants	  at	  the	  networking	  activity.	  Our	  hypothesis	  is	  that	  the	  factor	  Context	  of	  
all	  five	  factors	  will	  be	  mentioned	  the	  most	  by	  network	  members,	  given	  that	  this	  factor	  refers	  
to	  the	  most	  striking	  differences	  between	  people,	  such	  as	  nationality,	  profession,	  etc.	  
To	  determine	  the	  hypothesis	  on	  the	  form	  in	  which	  networkers	  articulate	  their	  experience	  of	  
value	  in	  networking	  in	  their	  small	  story	  narratives,	  we	  need	  to	  make	  visible	  the	  underlying	  
drivers	  of	  networkers’	  perception	  of	  value.	  In	  other	  words,	  we	  need	  to	  qualify	  the	  ways	  in	  
which	  networkers	  gain	  value	  in	  networking	  settings,	  in	  terms	  of	  the	  cognitive	  activities	  they	  
experience.	  There	  are	  many	  ways	  to	  approach	  this	  issue,	  including	  an	  observational	  study	  of	  
networking	  behaviour	  or	  a	  longitudinal	  study	  of	  networking	  and	  related	  decision-­‐making.	  As	  
our	   aim	   is	   to	   design	   suitable	   support	   for	   networkers	   online,	   we	   are	   interested	   in	   under-­‐
standing	  the	  individual’s	  experience	  in	  a	  networking	  setting	  to	  a	  great	  degree	  of	  detail.	  For	  
this	  purpose,	  one	  linguistic	  	   analysis	  approach	  is	  highly	  appropriate,	  namely	  Systemic	  Func-­‐
tional	  Linguistics	  and	  Systemic	  Functional	  Grammar	  (SFG)	  (Halliday,	  1994).	  In	  SFG,	  language	  
is	  viewed	  as	  a	  collection	  of	  systems	  that	  can	  be	  used	  to	  express	  different	  forms	  of	  meaning	  
or	  metafunctions.	   Each	  metafunction	   is	  expressed	   in	   language	   through	  a	  grammatical	   sys-­‐
tem.	  Halliday	  identifies	  three	  metafunctions:	  	  
- Ideational	  metafunction:	  refers	  to	  how	  language	  is	  used	  to	  construe	  human	  experience	  
of	  reality.	  This	  function	  tells	  us	  something	  about	  how	  the	  speaker	  perceives	  the	  world	  in	  
general	   and	   their	   environment	   in	   particular.	   The	   ideational	  metafunction	   is	   expressed	  
through	  the	  grammatical	  system	  of	  TRANSITIVITY	  (see	  below).	  
- Interpersonal	  metafunction:	   refers	   to	   how	   language	   is	   used	   to	   express	   the	   social	   rela-­‐
tions	  between	  the	  participants.	  Th	  metafunction	   is	  expressed	  through	  the	  grammatical	  
system	  of	  MOOD.	  	  
- Textual	  metafunction:	  refers	  to	  how	  language	  is	  used	  to	  direct	  the	  internal	  organisation	  
and	  communicative	  nature	  of	  a	  text.	  The	  textual	  metafunction	  is	  expressed	  through	  the	  
grammatical	  system	  of	  THEME.	  
An	  analysis	  of	  the	  ideational	  metafunction	  is	  particularly	  useful	  for	  our	  purposes,	  as	  it	  allows	  
us	  to	  unearth	  the	  drivers	  in	  a	  person’s	  perception	  of	  a	  networking	  activity.	  In	  the	  grammati-­‐
cal	  system	  of	  TRANSITIVITY,	  Halliday	  distinguishes	  six	  process	  types	  that	  articulate	  different	  
types	  of	  perceptions	  and	  experiences	  of	  the	  world	  (Table	  3.2).	  Whereas	  material	  processes	  
indicate	   the	   speaker’s	   activity	   in	   the	   world	   (doing),	   mental	   processes	   point	   to	   what	   the	  
speaker	   senses	   and	   perceives	   about	   their	   environment	   (sensing).	   Through	   relational	   pro-­‐
cesses,	  speakers	  identify	  entities	  in	  the	  world	  and	  their	  qualities	  (being,	  having).	  With	  verbal	  
41	  
processes,	  the	  speaker	  reports	  on	  certain	  verbal	  exchanges	  (expressing,	  indicating).	  Behav-­‐
ioural	  processes	  are	  a	  hybrid	  of	  a	  material	  and	  mental	  processes	  and	  existential	  processes	  
indicate	  existing	  or	  happening.	  Each	  process	  type	  has	  a	  number	  of	  Participants	  that	  express	  
the	  entities	  that	  play	  a	  part	  in	  the	  Process.	  Circumstances	  can	  also	  qualify	  a	  Process	  by	  add-­‐
ing	  some	  information	  about	  time,	  place,	  manner	  or	  reason.	  	  
Table	  3.2	  Halliday's	  Process	  Types	  and	  related	  Participants	  
Process	   Denotes	   Participants	  
Material	   Doing	  and	  creating	   Actor,	  Goal,	  Scope,	  Recipient,	  
Client	  
Mental	   Sensing	  –	  feeling,	  thinking,	  percei-­‐
ving	  	  
Senser,	  Phenomenon	  
Relational	   Being,	  having	   Carrier,	  Attribute	  
Identifier,	  Identified	  
Verbal	   Expressing,	  indicating	   Sayer	  
Behavioural	   Behaving	   Behaver,	  Behaviour	  
Existential	   Existing,	  happening	   Existent	  
	  
By	  analyzing	  network	  members’	  articulations	  of	  value	  with	  this	   linguistic	  coding	  scheme	  of	  
process	  types	  and	  related	  participants,	  we	  can	  discover	  which	  processes	  are	  used	  most	  to	  
describe	   the	   experience	   of	   value	   in	   a	   networking	   activity.	   Understanding	   which	   activities	  
create	  the	  most	  value	  for	  a	  network	  member	  in	  a	  networking	  activity	  will	  subsequently	  ena-­‐
ble	   us	   to	   design	   more	   suitable	   support	   that	   facilitates	   networking.	   Our	   second	   research	  
question	  is:	  	  
Which	  experience-­‐defining	  processes	  constitute	  an	  individual’s	  perception	  of	  value	  in	  
a	  networking	  experience?	  	  
Our	  hypothesis	  is	  that	  all	  of	  Halliday’s	  six	  process	  types	  will	  appear	  in	  networkers’	  articula-­‐
tions	  of	  value	  perception,	  but	  in	  different	  proportions.	  In	  the	  value	  perception	  of	  network-­‐
ing	  experiences,	  the	  occurrence	  of	  material	  processes	  would	  indicate	  that	  particularly	  activi-­‐
ties	  (doing)	  create	  value	  for	  the	  networker.	  Mental	  processes	  would	  rather	  point	  to	  an	  im-­‐
portant	  role	  of	  the	  thought	  processes	  and	  reflective	  processes	  (sensing).	  Relational	  process-­‐
es	  would	  indicate	  the	  perception	  of	  identity,	  quality	  and	  characteristics	  in	  the	  world	  (being,	  
having).	  We	   expect	   that	   value	   articulations	   of	   networking	   experiences	  will	   display	   a	   high	  
degree	   of	   mental	   processes,	   reflecting	   the	   preponderance	   of	   the	   individual	   networker’s	  
thought	  processes	  in	  a	  networking	  activity.	   	  
In	  short,	  we	  will	  investigate	  the	  content	  and	  linguistic	  properties	  of	  networkers’	  small	  stories	  
of	  what	   value	   they	  perceive	   in	  a	  networking	   setting.	   The	   results	  of	   this	   study	  will	   help	  us	  





Our	  previous	  research	  experience	  described	  in	  Chapter	  2	  showed	  us	  that	  post-­‐hoc	  descrip-­‐
tions	  of	  a	  networking	  experience	  do	  not	  go	  into	  sufficient	  detail	  on	  why	  networking	  learners	  
pick	  up	  on	  certain	  new	  relationships	  or	  ties,	  while	  others	  are	  not	  pursued.	  Therefore,	  it	  was	  
imperative	  to	  collect	   the	  data	   for	   testing	  our	   two	  hypotheses	   in	  situ	   in	  a	   face-­‐to-­‐face	  net-­‐
working	   situation.	  Additionally,	  we	   chose	   to	   interview	  participants	   rather	   than	   record	   the	  
direct	  conversations	  between	  the	  participants.	  The	  reason	  for	  this	  was	  twofold:	  on	  the	  one	  
hand,	  we	  wanted	  to	  understand	  the	  choices	  made	  by	  the	  participants,	  which	  required	  their	  
reflection	  on	  the	  conversations	  they	  had	  during	  the	  networking	  event.	  On	  the	  other	  hand,	  
recording	   raw	   data	   in	   the	   form	   of	   conversations	   between	   participants	   would	   introduce	  
many	   additional	   factors	   that	   would	   have	   been	   difficult	   to	   control.	   These	   considerations	  
shaped	  the	  organization	  of	  our	  data	  collection,	  as	  is	  described	  below.	  	  
We	  studied	  the	  annual	  conference	  of	  the	  CEI	  Caretakers	  of	  the	  Environment	  Network7.	  This	  
designed	  social	  network	  of	  students	  and	  teachers,	  works	  on	  the	  (wicked)	  problem	  of	  envi-­‐
ronmental	  education,	  awareness	  and	  activism	  in	  an	  international	  setting.	  Teachers	  and	  pu-­‐
pils	  interact	  with	  each	  other	  for	  a	  week	  in	  face-­‐to-­‐face	  fashion,	  discussing	  local	  student	  pro-­‐
jects.	  Since	  the	  start	  of	  the	  network	  26	  years	  ago,	  more	  and	  more	  international	  collaborative	  
projects	  have	  been	  conducted.	  Also,	   the	  network	  has	  grown	  considerably	  since	   its	  start	   in	  
1986,	  attracting	  many	  new	  members	  from	  across	  the	  world.	  The	  network	  has	  a	  formal	  struc-­‐
ture,	  with	  a	  Board	  responsible	  for	  the	  structural	  and	  financial	  health	  of	  the	  network.	  The	  CEI	  
network	  has	  also	  undertaken	  efforts	  to	  create	  a	  web	  presence,	  formally	  through	  an	  informa-­‐
tive	   website,	   and	   informally	   through	   a	   page	   on	   the	   social	   networking	   site	   Facebook	   and	  
peer-­‐to-­‐peer	  online	  interactions.	  The	  success	  of	  these	  initiatives	  has	  been	  limited,	  as	  activity	  
often	  peaks	  around	  the	  occurrence	  of	  a	  face-­‐to-­‐face	  conference.	  Each	  conference	  also	  has	  a	  
separate	   online	   presence.	   The	   nature	   of	   the	   CEI	   network	   allows	   us	   to	   observe	   the	   differ-­‐
ences	  between	  novice	  and	  more	  experienced	  networkers	  easily,	  due	  to	   its	  combination	  of	  
pupils	   and	   their	   teachers.	  Making	   this	   distinction	   in	   a	  more	   traditional	   network	  would	  be	  
more	  cumbersome.	  	  
The	  2012	  CEI	  conference	  was	  held	  in	  Maastricht,	  the	  Netherlands.	  It	  gathered	  253	  teachers	  
and	  students	  from	  24	  countries.	  We	  audio-­‐recorded	  28	  interviews	  with	  39	  conference	  par-­‐
ticipants	  (18	  adults	  and	  21	  teenagers)	  over	  the	  6	  days	  to	  reflect	  on	  their	  activities	  at	  the	  con-­‐
ference	   in	   semi-­‐structured	   interviews,	   choosing	   those	   activities	   that	   they	   personally	   per-­‐
ceived	  as	  having	  been	  the	  most	  valuable	  ones	  at	  the	  conference.	  For	  organizational	  reasons,	  
young	  people	  were	  primarily	  interviewed	  in	  pairs.	  This	  resulted	  in	  19	  individual	  interviews,	  7	  
interviews	  of	  pairs	  and	  2	  interviews	  of	  3	  individuals,	  ranging	  from	  1’01’’	  to	  9’50’’	  in	  duration.	  
The	  interviews	  typically	  started	  with	  an	  open	  question	  (“Of	  all	  the	  activities	  you	  have	  done	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and	   experienced	   at	   this	   conference,	  what	   have	   you	   found	  most	   interesting?”).	   The	   inter-­‐
viewer	  (first	  author)	  asked	  additional	  questions,	  probing	  for	  reasons	  and	  underlying	  consid-­‐
erations.	  No	  questions	  were	  asked	  on	  the	  five	  factors	  explicitly.	  This	  open	  structure	  of	  the	  
interviews	  meant	   that	   the	  participants	  were	  prompted	  to	  reflect	  on	  the	  networking	  event	  
and	  on	  their	  experiences	  with	  it	  and	  their	  role	  in	  it.	  	  
Data	  analysis	  	  
We	  divided	   the	  dataset	   into	  3	  groups	  of	   interviews:	   junior	  networked	   learners	   (11),	   inter-­‐
mediate	  networked	  learners	  (3)	  and	  senior	  networked	  learners	  (14).	  The	  group	  of	  interme-­‐
diate	  learners	  consisted	  of	  2	  students	  and	  1	  junior	  employee,	  who	  had	  been	  given	  the	  spe-­‐
cific	  task	  of	  viewing	  their	  participation	  in	  the	  conference	  as	  a	  learning	  experience.	  Given	  the	  
small	  size	  of	  this	  group,	  we	  will	  disregard	  it	  in	  the	  comparative	  analysis.	  	  
The	   recorded	   interviews	  were	   transcribed	   and	   annotated	  with	   the	  UAM	  CorpusTool8.	  We	  
annotated	  the	  data	  in	  two	  ways:	  (i)	  a	  content	  analysis	  to	  uncover	  which	  of	  the	  five	  factors	  
underlying	   social	   complexity	  were	  mentioned,	   and	   (ii)	   a	   transitivity	   analysis,	   focussing	   on	  
process	  types	  and	  participants	  to	  gain	  insight	  into	  the	  networker’s	  experience	  of	  the	  interac-­‐
tions.	  We	  use	  Krippendorff’s	  alpha	  coefficient	  as	  a	  measure	  of	  inter-­‐rater	  reliability	  for	  both	  
coding	  systems	  with	  two	  trained	  coders	  (Freelon,	  2010).	  Both	  coders	  were	  trained	  in	  the	  use	  
of	  the	  coding	  schemes	  and	  had	  access	  to	  background	  information	  on	  the	  interviewees	  and	  
the	  audio-­‐recordings	  of	   the	   interviews.	  10%	  of	   the	  total	  dataset	  was	  coded	   independently	  
and	   the	   inter-­‐rater	   reliability	   was	   calculated.	   The	   content	   coding	   scheme	   had	   high	   alpha	  
coefficients	   for	   all	   the	   factors:	   (α	   between	   0.80	   and	   0.86).	   The	   linguistic	   coding	   scheme	  
showed	  a	  high	   reliability	   for	   the	  categories	  mental	   (α=	  0.88),	  material	   (α=	  0.85)	  and	   rela-­‐
tional	  (α=0.91).	  Reliability	  in	  the	  other	  categories	  fluctuated	  more.	  Behavioural	  has	  an	  unde-­‐
fined	  α,	  with	  100%	  agreement	  between	  the	  two	  coders,	  which	  can	  be	  explained	  due	  to	  the	  
fact	  that	  the	  10%	  sample	  form	  the	  complete	  dataset	  did	  not	  contain	  any	  behavioural	  pro-­‐
cesses.	  In	  the	  verbal	  category,	  α	  is	  0.49,	  with	  98%	  agreement.	  Here	  too,	  the	  sampling	  con-­‐
tained	  very	  few	  examples	  of	  verbal	  processes,	  which	  were	  sometimes	  coded	  differently.	  In	  
the	  existential	  category,	  α	  is	  equal	  to	  one,	  as	  the	  coders	  were	  in	  full	  agreement.	  	  
Results	  
We	  will	  first	  discuss	  the	  results	  of	  the	  content	  analysis,	  and	  then	  the	  results	  of	  the	  linguistic	  
analysis.	  	  
Results	  of	  the	  content	  analysis	  	  
In	  the	  28	  interviews,	  485	  passages	  (units	  of	  content)	  were	  identified	  and	  annotated.	  None	  of	  
the	   interviews	   indicates	  one	   factor	  as	  uniquely	   responsible	   for	   the	  experience	  of	  value.	   In	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other	  words,	  multiple	  factors	  are	  responsible	  for	  the	  experience	  of	  value.	   In	  fact,	  all	   inter-­‐
viewees	  mention	  a	  minimum	  of	  3	  factors	  and	  most	  of	  them	  mention	  all	  5	  (Table	  3.3).	  	  
	  
Table	  3.3	   Number	  of	  interviews	  in	  which	  a	  certain	  number	  of	  factors	  is	  mentioned	  as	  contributing	  to	  the	  
experience	  of	  value	  
Number	  of	  factors	  mentioned	   Number	  of	  interviews	   Percentage	  of	  occurance	  
0	   0	   0%	  
1	   0	   0%	  
2	   0	   0%	  
3	   5	   17.8%	  
4	   10	   35.7%	  
5	   13	   46.4%	  
Total	   28	   100%	  
	  
The	  distribution	  of	  the	  passages	  over	  the	  five	  factors	  is	  as	  follows	  (Table	  3.4):	  	  
Table	  3.4	   Frequency	  with	  which	  Content	  Factors	  in	  Social	  Complexity	  of	  Wicked	  Problem	  were	  mentioned;	  
cf.	  Table	  3.1.	  
Content	  code	   N	   Percentage	  
Context	   219	   45.1%	  
Strategy	   115	   23.7%	  
Domain	   51	   10.5%	  
Network	   43	   8.9%	  
Goal	   57	   11.8%	  Total	   485	   100.00%	  
	  
Strategy	  (23,%)	  and	  Context	  (45,1%)	  clearly	  emerged	  as	  the	  factors	  most	  often	  mentioned	  in	  
the	  perception	  of	  value	  in	  networking	  activity.	  In	  fact,	  Context	  is	  referred	  to	  by	  all	  interview-­‐
ees,	  often	  at	  the	  start	  of	  the	  interview.	  	  
	  
The	  distribution	  of	  factors	  across	  the	  three	  subgroups	  (novice,	  intermediate,	  and	  advanced)	  
in	  Table	  3.5	   reveals	  a	  number	  of	  differences.	  The	  most	   striking	  ones	  are	   in	   the	  categories	  
Goal	   (6.9%	   in	  novice	  networked	   learners	   vs.	   16,0%	   in	   advanced	  networked	   learners),	   and	  
Context	  (difference	  of	  nearly	  5%	  between	  novices	  and	  advanced).	  	  
Table	   3.5	   Distribution	   of	   passages	   across	   the	   Content	   Factors	   (cfr.	   Table	   3.1)	   between	   subgroups	   of	   novice	  
networked	  learners	  and	  advanced	  networked	  learners	  	  
	   Novice	   Advanced	  
Content	  code	   N	   Percentage	   N	   Percentage	  
Context	   96	   47.5%	   101	   42.6%	  
Strategy	   48	   23.8%	   55	   23.2%	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Domain	   21	   10.4%	   27	   11.4%	  
Network	   23	   11.4%	   16	   6.8%	  
Goal	   14	   6.9%	   38	   16.0%	  
Total	   202	   	   237	   	  
	  
A	  further	  investigation	  shows	  a	  significant	  difference	  in	  the	  distribution	  between	  the	  novice	  
networked	  learners	  and	  the	  advanced	  networked	  learners	  (χ²(4,	  439)=	  10.97,	  p<0.05).	  The	  
standardised	   residuals	   indicate	   that	   the	   factor	  Goal	   contributes	   most	   to	   the	   significance	  
(Table	  3.6).	  	  
	  





Level	  of	  Networked	  
Learning	  
χ²	  
	   Novice	   Advanced	   	  
context	   0.6	   0.52	   10.97*	  
strategy	   0.1	   0.08	   	  
domain	   0.2	   0.21	   	  
network	   1.2	   1.10	   	  
goal	   2.0	   1.87	   	  
*	  p<0.05	  
Results	  of	  the	  linguistic	  analysis	  
A	   total	   of	   1805	   processes	  were	   identified	   and	   annotated	   across	   the	   28	   transcribed	   inter-­‐
views.	  The	  overall	  distribution	  is	  given	  in	  Table	  3.7.	  	  
Table	  3.7	  Distribution	  of	  linguistic	  processes	  in	  interviews	  across	  6	  Hallidayan	  process	  types	  
Process	  Type	   N	   Percentage	  
Mental	   411	   22.77%	  
Material	   644	   35.68%	  
Relational	   619	   34.29%	  
Verbal	   87	   4.82%	  
Behavioural	   20	   1.11%	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Existential	   24	   1.33%	  
Total	   1805	   100%	  
	  
The	   distribution	   shows	   that	   the	   interviews	   contain	   primarily	   mental	   (22.77%),	   material	  
(35.68)	  and	   relational	  processes	   (34.29%).	  The	  number	  of	   instances	  of	  verbal,	  behavioural	  
and	  existential	  processes	  is	  an	  order	  of	  magnitude	  smaller,	  which	  means	  that	  the	  network-­‐
ers	  do	  not	  report	  in	  much	  detail	  about	  what	  is	  going	  on	  at	  the	  conference.	  They	  focus	  pri-­‐
marily	  on	   the	  activities,	   the	   thought	  processes	  and	   the	  perceived	   relationships	   in	   the	  net-­‐
working	  activity.	  
No	   significant	   difference	  was	   observed	   in	   the	   distribution	   between	   the	   junior	   networked	  
learners	  and	  the	  advanced	  networked	  learners	  in	  this	  linguistic	  analysis.	  This	  might	  indicate	  
that	  the	  observed	  distribution	  across	  the	  process	  type	  is	  typical	  of	  small	  stories	  on	  network-­‐
ing	  experiences.	  More	  similar	  research	  is	  needed	  to	  confirm	  this.	  	  
A	  next	  step	  in	  the	  analysis	  is	  to	  understand	  which	  process-­‐related	  Participants	  are	  present	  in	  
the	  interviews.	  The	  analysis	  (Table	  3.8)	  showed	  that	  the	  majority	  of	  grammatical	  subjects	  or	  
implied	  subjects	  to	  the	  processes	   in	  the	  interviews	  are	  pronouns	  (52,58%	  of	  the	  1805	  (im-­‐
plied)	  subjects).	  Of	  these	  pronouns,	  69.76%	  are	  1st	  person	  pronouns	  (434	  instances	  of	  I	  and	  
228	  instances	  of	  we).	  Remarkably,	  only	  20,97%	  of	  the	  pronouns	  refer	  to	  third	  persons	  (he,	  
she,	   they).	   The	   first	   person	   pronoun	   subjects	  mostly	   take	   the	   participant	   role	   of	   Sensers	  
(participant	  of	  mental	  processes	  –	  the	  one	  who	  feels	   (emotionally),	   thought	  about	  or	  per-­‐
ceives)	  and	  Actors	   (participant	  of	  material	  processes	  –	   the	  one	  performing	  the	  act).	  There	  
are	  no	  significant	  differences	  noticeable	  between	   the	  different	  groups	   in	   their	  use	  of	  pro-­‐
nouns.	  
	  	  
Table	  3.8	  Distribution	  of	  grammatical	  subjects	  across	  pronoun	  types	  and	  frequencies	  of	  pronouns	  as	  Senser	  or	  
Actor	  
Kind	  of	  pronoun	  used	  
Total	  number	  
of	  pronouns	  	  
Total	  number	  of	  
pronouns	  as	  Sensers	  
or	  Actors	  
Percentage	  of	  pro-­‐
nouns	  as	  Sensers	  or	  
Actors	  
I	   434	   319	   73.50%	  
We	   228	   157	   68.86%	  
He/She	   31	   10	   32.26%	  




Our	  first	  research	  question	  asked	  which	  of	  the	  five	  content	  factors	  is	  mentioned	  most	  in	  the	  
individual’s	  perception	  of	  value	  in	  a	  networking	  activity.	  The	  content	  analysis	  speaks	  to	  this	  
question	  and	  reveals	  what	  networkers	  value	  in	  a	  networking	  activity.	  Firstly,	  all	  five	  content	  
factors	   (Goal,	   Strategy,	   Context,	   Domain	   and	   Network)	   are	   mentioned	   in	   the	   value-­‐
describing	  interviews.	  This	  indicates	  the	  usefulness	  of	  our	  coding	  scheme.	  We	  hypothesized	  
that	  the	  factor	  Context	  would	  be	  mentioned	  most	  often,	  which	  the	  results	  confirm.	  Second-­‐
ly,	  the	  results	  show	  that	  none	  of	  the	  interviewed	  network	  members	  mentions	  just	  one	  fac-­‐
tor	  as	   the	  sole	  valuable	  aspect	  of	   the	  networking	  event,	  but	  always	  mention	  multiple	   fac-­‐
tors,	  indeed,	  often	  all	  of	  them.	  This	  leads	  us	  to	  believe	  that	  the	  value	  that	  network	  members	  
perceive	  in	  networking	  events	  stems	  from	  the	  combination	  or	  even	  the	  alignment	  of	  these	  
different	   factors;	   that	   is,	   from	  the	   individual	  networker’s	  perspective,	   the	  separate	   factors	  
begin	   to	  “make	  sense	   together”	  or	  “be	  connected.”	  Thirdly,	  advanced	  networkers	  use	   the	  
factor	  Goal	  significantly	  more	  than	  novice	  networkers.	  This	  suggests	  that,	  as	  they	  gain	  more	  
networking	  experiences,	  advanced	  networkers	  become	  more	  purposeful	  in	  their	  networking	  
interactions.	  	  
Our	  second	  research	  question	  inquired	  after	  the	  experience-­‐defining	  processes	  that	  consti-­‐
tute	  an	   individual’s	  perception	  of	  value	   in	  a	  networking	  experience.	  The	   linguistic	  analysis	  
reveals	  how	  networkers	  experience	  value	  in	  a	  networking	  activity.	  Firstly,	  through	  their	  lan-­‐
guage	  use	   the	  networkers	   reveal	   that	   their	  participation	   is	   indeed	  a	  very	  personal	  experi-­‐
ence.	   The	   majority	   of	   grammatical	   subjects	   in	   the	   interviews	   are	   personal	   pronouns,	   of	  
which	  the	  1st	  person	  pronouns	  are	  the	  most	  prevalent.	  The	  majority	  of	  the	  1st	  person	  singu-­‐
lar	  pronouns	  (I’s)	  belong	  to	  mental	  and	  material	  processes.	  This	  kind	  of	  usage	  indicates	  that	  
the	  speakers	  value	  taking	  on	  multiple	  roles	  in	  their	  networking	  activities:	  (i)	  as	  participants	  
of	  material	  processes	  (Actors)	  where	  they	  participate	  in	  what	  is	  going	  on	  around	  them	  and	  
(ii)	  as	  participants	  of	  mental	  processes	  (Sensers)	  where	  they	  are	  using	  their	  reflective	  ability	  
to	  see,	  feel	  and	  think	  about	  or	  “make	  sense	  of”	  what	  is	  going	  on	  around	  them.	  Secondly,	  the	  
linguistic	   analysis	   reveals	   that	   the	   networking	   experience	   is	   a	   combination	   of	   activity,	  
thought	  and	   identification	  or	   categorization.	  Mental,	  material	  and	   relational	  processes	   to-­‐
gether	   form	  the	  overall	  majority	   in	   the	   interviews;	   there	  are	  no	  significant	  differences	  be-­‐
tween	  different	  groups	  within	   the	  dataset.	  The	  high	  numbers	  of	  mental	  and	  material	  pro-­‐
cesses	  can	  be	  explained	  through	  the	  conference	  activities:	  the	  networkers	  engage	  in	  activi-­‐
ties	  which	  are	  designed	  to	  evoke	  thought	  processes	  and	  problem	  solving.	  The	  high	  number	  
of	  relational	  processes	  is	  particularly	  relevant,	  as	   it	  shows	  that	  the	  networkers	  are	  actively	  
involved	  in	  the	  characterization	  of	  what	  they	  see	  and	  hear	  around	  them	  in	  their	  networking.	  	  
The	  results	  of	  the	  content	  and	  linguistic	  analyses	  lead	  us	  to	  conclude	  that	  the	  perceived	  val-­‐
ue	  in	  a	  networking	  activity	  from	  the	  individual’s	  point	  of	  view	  lies	  in	  the	  high	  level	  of	  individ-­‐
ual	  agency	  of	  the	  networker,	  as	  someone	  who	  participates	  in	  the	  network	  activities,	  is	  men-­‐
tally	  engaged	  in	  problem	  solving	  and	  categorizes	  what	  is	  perceived.	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Conclusions	  	  
One	  of	   the	  major	  challenges	  of	  social	  networks	   that	  have	  been	  designed	  around	  a	  wicked	  
problem	   is	   the	  creation	  and	   implementation	  of	  appropriate	  support.	  This	   support	   is	   to	   in-­‐
crease	  network	  members’	  engagement	  in	  the	  dialogue	  intended	  to	  solve	  the	  wicked	  prob-­‐
lem.	   In	   this	   section,	  we	  will	   formulate	   guidelines	   for	   appropriate	   support,	   along	  with	   the	  
limitations	  of	  our	  suggestions	  and	  some	  directions	  for	  future	  research.	  
This	  study	  showed	  that	  the	  social	  practice	  of	  networking	  revolves	  around	  a	  personal	  align-­‐
ment	  or	  re-­‐assessment	  of	  the	  five	  content	  factors	  we	  derived	  from	  Conklin’s	  work	  (2006b).	  
Our	  findings	  are	  in	  line	  with	  the	  role	  Weick	  and	  co-­‐workers	  see	  for	  communication	  and	  con-­‐
versation	  as	  places	  and	  moments	  for	  sensemaking	  (Weick	  et	  al.,	  2005).	  They	  also	  revealed	  
that	   networkers	   perceive	   value	   in	   their	   networking	   activity	   when	   they	   are	   active	   partici-­‐
pants,	  both	  when	  carrying	  out	  actions,	  as	  well	  as	  when	  thinking	  about,	  feeling	  and	  perceiv-­‐
ing	  what	  is	  around	  them.	  With	  these	  initial	  conclusions,	  we	  now	  formulate	  three	  guidelines	  
for	  appropriate	  support	   to	  be	  given	  to	  networkers	   to	  enhance	  their	  networking	  effective-­‐
ness.	  	  
Possibly	  the	  most	  important	  guideline	  is	  to	  entice	  networkers	  into	  becoming	  active	  partici-­‐
pants,	   both	   cognitively	   (as	   sensers)	   and	  physically	   (as	   doers).	  Networker	   activity	   is	  most	  
easily	   achieved	   by	   making	   them	   partake	   in	   conversations	   with	   other	   participants.	   When	  
conversations	  progress	  to	  the	  point	  of	  breakdown,	  the	  networkers	  will	  reassess	  the	  plausi-­‐
ble	   stories	   held,	   effectively	   engaging	   in	   sensemaking	   (Weick	   et	   al.,	   2005).	   The	   significant	  
difference	   in	  purposeful	  networking	  between	  novice	  and	  advanced	  networkers	  makes	   the	  
case	  for	  mentoring	  junior	  networkers.	  However,	  the	  form	  of	  this	  mentoring	  is	  not	  straight-­‐
forward.	  	  
In	   face-­‐to-­‐face	   networking	   situations,	   activation	   of	   novice	   networkers	   happens	   through	  
much	  more	  subtle	  and	  ad-­‐hoc	  methods	  (that	  are	  still	  largely	  not	  studied).	  As	  observed	  at	  the	  
CEI	  conference,	   the	   focus	  of	   this	   support	   is	  on	  helping	  an	   individual	  novice	  networker	   im-­‐
prove	  her	  communication	  with	  other	  novice	  networkers.	  This	  can	  happen	   through	   foreign	  
language	   tips	   and	   tricks,	   reformulating	   and	   rephrasing	   statements,	   giving	   examples	   that	  
clarify	  or	  in-­‐depth	  discussions	  with	  the	  novice	  networker.	  In	  online	  networking,	  activation	  of	  
novice	  networkers	  has	  often	  been	  achieved	  through	  ‘moderating’,	  i.e.	  the	  guidance	  of	  new	  
networkers	  by	  a	  more	  experienced	  one	  through	  general	   follow-­‐up	  and	  specially	  organized	  
activities	   (Salmon,	   2011;2013;	   Bitter-­‐Rijpkema,	   Verjans,	   Didderen	  &	   Sloep,	   in	   press).	   Very	  
often	  they	  take	  place	  in	  a	  classroom	  setting,	  with	  a	  fixed	  (and	  often	  trusted)	  group	  of	  peers,	  
under	  the	  lead	  of	  a	  senior.	  The	  scalability	  of	  these	  activities	  often	  happen	  through	  a	  pyramid	  
model,	   where	   a	   previous	   mentee	   who	   has	   undergone	   guidance	   becomes	   a	   mentor.	   Alt-­‐
hough	  successful,	  this	  process	  is	  relatively	  slow	  to	  take	  off.	  	  
It	  is	  important	  to	  recognize	  the	  difference	  between	  the	  way	  mentoring	  is	  shaped	  in	  face-­‐to-­‐
face	  and	  online	  networking	   situations.	  The	   role	  of	   the	   supporting	  moderator	   seems	   to	  be	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completely	  different	  in	  both	  contexts:	  in	  face-­‐to-­‐face	  networking,	  it	  is	  someone	  on	  the	  side-­‐
lines	  of	  the	  conversations	  whereas	  in	  online	  networking,	  it	  is	  someone	  who	  is	  central	  to	  the	  
communication,	   facilitating	  the	  conversation.	  However,	  more	  research	   is	  needed	  to	  estab-­‐
lish	  the	  differences	  in	  more	  detail.	  	  
Mentoring	  support	  can	  also	  be	  offered	  in	  the	  form	  of	  tools	  (Sloep,	  in	  press).	  Examples	  such	  
as	  the	  AHTG	  tool	  (Fetter	  et	  al.,	  2012)	  and	  the	  CoCoon	  tool	  (Sie,	  2012)	  show	  that	  support	  can	  
be	  automatized,	  in	  order	  to	  reach	  a	  larger	  number	  of	  people.	  Our	  findings	  also	  provide	  some	  
conceptual	  guides	  for	  the	  design	  of	  tools	  to	  mentor	  novice	  networkers	  in	  their	  networking.	  
Firstly,	  supportive	  tools	  can	  start	  from	  the	  content	  factors	  derived	  from	  Conklin	  (2006b)	  to	  
guide	   the	  novice	  networker	   to	  more	  purposeful	   networking	   conversations.	   This	  would	   re-­‐
quire	   some	   form	   of	   technical	   translation	   of	   the	   five	   content	   factors	   (e.g.	   through	   natural	  
language	  processing	  or	  marker	  words).	  Secondly,	  the	  active	  participation	  of	  the	  novice	  net-­‐
worker,	   both	   physically	   and	   cognitively,	   can	   be	   instigated	   through	   various	   individual	   and	  
group	  activities.	  Game-­‐based	  designs	  could	  also	  be	  useful	  here.	  	  
A	  second	  advice	  for	  guiding	  support	  is	  to	  create	  situations	  where	  networkers	  can	  engage	  in	  
conversations	  with	  participants	  with	  diverse	  backgrounds.	  As	  the	  confrontation	  with	  multi-­‐
ple	  and	  different	  contexts	  is	  valued	  the	  most	  in	  a	  networking	  session,	  meeting	  with	  and	  talk-­‐
ing	   to	  different	  people	  across	   the	  social	   spectrum	  of	   the	  wicked	  problem	   is	   required.	  This	  
advice	  is	  echoed	  in	  existing	  research	  (Sie,	  2012)	  and	  our	  own	  previous	  research	  (Rajagopal,	  
Verjans,	  Costa,	  &	  Sloep,	  2012).	  
A	  third	  and	  final	  guideline	  for	  support	  is	  to	  encourage	  the	  networkers	  to	  engage	  in	  both	  in-­‐
dividual	   and	   collaborative	   sense	   making.	   In	   other	   words,	   the	   exploration	   of	   the	   wicked	  
problem	  in	  the	  dialogues	  needs	  to	  result	  in	  some	  preliminary	  conclusions	  (such	  as	  meanings	  
given,	  issues	  understood,	  planning	  next	  steps,	  etc.).	  	  
Table	  3.9	  gives	  an	  overview	  of	  our	  three	  guidelines	  together	  with	  some	  opportunities	  and	  
shortcomings	  of	  current	  support	  for	  networking	  in	  face-­‐to-­‐face	  networking	  settings	  (such	  as	  
domain-­‐specific	  conferences	  and	  seminars)	  and	  online	  networking	  settings	  (such	  as	  learning	  
networks	  and	  designed	  social	  networking	  platforms).	  
	  
Table	  3.9	  Three	  Guidelines	  with	  implementation	  in	  face-­‐to-­‐face	  and	  online	  environments	  
What	  we	  need	   Face-­‐to-­‐Face	   Online	  
Active	  Network-­‐
ers	  engaged	  in	  
Dialogue	  
+	  various	  activities,	  ranging	  from	  1-­‐to-­‐
n	  interactions	  (e.g.	  presentation)	  to	  n-­‐
to-­‐n	  (often	  moderated)	  interactions	  
(e.g.	  workshops).	  	  
+	  nature	  of	  online	  communication	  may	  
remove	  or	  minimize	  some	  individual	  
inhibitions	  
	  
+	  unstructured	  social	  events	  (coffee	  
breaks,	  lunches,	  dinners)	  encourage	  
most	  dialogue	  
+	  potential	  to	  engage	  in	  intensive	  dia-­‐
logue	  (e.g	  comments,	  blogs,	  forum	  
etc.),	  but	  their	  use	  depends	  on	  the	  
motivation	  of	  individual	  networker.	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+	  even	  fewer	  vocal	  participants	  (the	  
listeners)	  can	  be	  engaged	  in	  intensive	  
cognitive	  activity	  
	  
−	  intense	  dialogue	  is	  not	  primary	  form	  
of	  communication	  on	  an	  online	  plat-­‐
form.	  	  
	  
−	  individual	  inhibitions	  in	  unfamiliar	  
social	  settings	  might	  prevent	  some	  
from	  engaging	  	  
−	  online	  communication	  is	  often	  re-­‐
stricted	  to	  superficial	  actions	  such	  as	  
connecting	  (friending,	  following)	  
broadcasting	  (status	  updates,	  sharing),	  
and	  a	  show	  of	  interest	  (liking,	  retweet-­‐
ing).	  
−	  in	  n-­‐to-­‐n	  conversations,	  the	  quality	  
of	  moderation	  can	  make	  or	  break	  an	  
activity.	  	  
−	  when	  moderation	  is	  used,	  its	  focus	  is	  
primarily	  on	  creating	  activity	  in	  the	  
community.	  The	  minimal	  form	  of	  this	  
occurs	  when	  the	  moderator	  engages	  in	  




+	  targeted	  activities	  combining	  people	  
of	  diverse	  backgrounds	  around	  new	  
themes	  are	  regular.	  These	  groups	  push	  
the	  boundaries	  of	  social	  complexity	  
around	  a	  wicked	  problem	  	  
+	  online	  has	  farther	  reach	  and	  poten-­‐
tially	  attracts	  many	  more	  people	  with	  
diverse	  backgrounds	  than	  face-­‐to-­‐face	  
(provided	  access)	  
−	  Again,	  good	  moderation	  is	  required	  
to	  encourage	  relevant	  dialogue	  
−	  there	  are	  no	  or	  few	  activities	  with	  
(human	  or	  automatised)	  moderation	  
−	  individual	  inhibitions	  might	  keep	  
some	  networkers	  from	  engaging	  in	  
diverse	  	  
Groups	  
−	  too	  large	  a	  network	  brings	  about	  
issues	  of	  lack	  of	  trust,	  dissuading	  net-­‐
workers	  from	  engaging	  in	  deep	  dia-­‐
logue	  with	  participants	  
	   −	  networkers	  connect	  with	  known	  
people	  or	  people	  who	  are	  similar	  to	  
them,	  thereby	  undermining	  the	  value-­‐
bringing	  factor	  Context.	  As	  a	  result,	  
they	  minimize	  or	  stop	  participation	  
within	  the	  network	  
Sense	  making	  
+	  networking	  organizers	  usually	  for-­‐
mulate	  general	  statements	  on	  out-­‐
comes	  of	  the	  networking	  activity	  and	  
next	  steps.	  Individual	  networkers	  may	  
also	  formulate	  personal	  lessons	  learnt.	  	  
	  
+	  technology	  affords	  individual	  and	  
collaborative	  expression	  through	  a	  
variety	  of	  instruments	  (based	  on	  text,	  
image,	  audio,	  video,	  etc.)	  and	  methods	  
(private	  to	  public,	  shared	  spaces	  with	  
one,	  some,	  many,	  all).	  	  
+	  preliminary	  conclusions	  are	  made	  on	  
individual	  and	  collective	  level	  
+	  continuous	  and	  ubiquitous	  platform	  
affords	  long-­‐term	  follow	  up	  on	  net-­‐
working	  events	  
−	  Articulation	  of	  sense-­‐making	  re-­‐
mains	  a	  conscious	  effort	  on	  the	  part	  of	  
the	  network	  organizers	  or	  certain	  
motivated	  individual	  networkers.	  They	  
are	  not	  a	  natural	  outcome.	  	  
	  
−	  to	  be	  successful,	  technology	  depends	  
on	  the	  articulation	  of	  tacit	  sense-­‐
making	  conclusions,	  but	  this	  remains	  
highly	  dependent	  on	  the	  individual	  
networker’s	  motivation,	  interest,	  time,	  
etc.	  
−	  follow-­‐up	  often	  remains	  scattered.	  
Individual	  initiatives	  might	  remain	  tacit	  
or	  might	  never	  effectuate.	  
−	  there	  are	  few	  network-­‐based	  sense-­‐
making	  support	  tools	  (mind-­‐mapping;	  
interesting	  concepts	  from	  IBS	  but	  not	  
in	  networked	  contexts	  yet)	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Whereas	   face-­‐to-­‐face	  settings	  are	  good	  at	   facilitating	   the	  value-­‐creating	  conversations	  be-­‐
tween	  the	  participants,	  online	  settings	  offer	  a	  wider	  range	  of	  interaction	  opportunities	  be-­‐
tween	   the	  participants.	  As	   a	   result,	   intensive	   conversations	  on	   an	  online	  platform	   remain	  
subject	  to	  the	  individual	  networker’s	  motivation	  and	  intensions.	  Whereas	  face-­‐to-­‐face	  ses-­‐
sions	  have	  dedicated	  networking-­‐encouraging	  activities,	  online	  networking	  platforms	  do	  not	  
(yet)	   use	   such	   activities	   widely.	   Some	   notable	   exceptions	   are	   A	   Tutor	   Locator	   (Van	  
Rosmalen,	  2008),	  and	  Ad-­‐Hoc	  Transient	  Groups	  (Fetter,	  Rajagopal,	  Berlanga	  &	  Sloep,	  2011;	  
Sloep,	  2008),	  which	  start	  the	  design	  of	  the	  technology	  from	  the	  premise	  of	  creating	  mean-­‐
ingful	  interactions	  (Sloep,	  in	  press).	  The	  tension	  between	  a	  technology’s	  functionality	  and	  a	  
technology’s	  application	   is	   also	   the	   subject	  of	  much	  action	   research	  of	  practitioners	  using	  
networks	  as	  part	  of	   their	   teaching	  practice	  and	   for	   their	  personal	  development	   (Conole	  &	  




A	  first	  limitation	  to	  this	  study	  lies	  in	  our	  choice	  of	  the	  five	  content	  factors.	  We	  wanted	  to	  use	  
these	  factors	  in	  an	  effort	  to	  understand	  the	  act	  of	  interpersonal	  networking	  better,	  with	  the	  
ultimate	  aim	  to	  create	  appropriate	  support.	  We	  do	  not	  pretend	  to	  be	  exhaustive,	  there	  may	  
be	   factors	   that	   influence	  the	  social	  complexity	  of	  a	  wicked	  problem	  that	  we	  failed	  to	  take	  
into	  account.	  A	  second	  limitation	  is	  that	  this	  qualitative	  study	  was	  done	  with	  interviews	  of	  
39	  people	  at	  a	  conference.	  This	  study	  is	  a	  precursor	  to	  a	  larger	  study	  with	  more	  quantitative	  
data,	   derived	   from	   larger	   groups,	   which	   would	   bring	   additional	   reliability.	   Thirdly,	   we	   al-­‐
ready	  mentioned	   that	   the	   CEI	   conference	   is	   an	   atypical	   conference,	   as	   it	   brings	   together	  
teachers	   and	  pupils	   of	   Environmental	   Education	   in	   the	   same,	  predominantly	   physical	   net-­‐
working	   space.	   As	   these	   groups	   are	   aware	   of	   each	   other’s	   role	   in	   the	   conference,	   a	   non-­‐
neutral	   relationship	   exists	   between	   them.	   Therefore,	   the	   differences	   between	   the	   groups	  
may	  be	  more	  pronounced	  here	   than	  at	  other	  conferences.	  To	  nuance	   this	  difference,	   this	  
study	  needs	  to	  be	  replicated	  at	  other	  conferences.	  Fourthly,	  in	  light	  of	  the	  analysis	  method	  
used	  in	  this	  study,	  it	  is	  important	  to	  mention	  that	  the	  conference	  participants	  were	  not	  na-­‐
tive	  speakers	  of	  English,	  although	  they	  were	  quite	  proficient	  at	  the	   language.	   It	   is	  possible	  
that	  a	  similar	  investigation	  with	  native	  English	  speakers	  might	  give	  different	  results.	  Howev-­‐





Directions	  for	  Future	  Research	  
	  
This	  study	  adds	  to	   the	   limited	  existing	  research	  on	  the	  social	  activity	  of	   interpersonal	  net-­‐
working.	  In	  particular,	  this	  study:	  	  -­‐ focuses	  on	  the	  qualitative	  aspects	  and	  content	  of	  networking	  interactions.	   It	  places	  
attention	  ostensibly	  on	  the	  central	  role	  of	  conversations	  between	  networkers.	  -­‐ proposes	  a	  move	  away	  from	  the	  quite	  fuzzy	  (and	  often	  negatively	  connotated)	  con-­‐
cept	  of	  networking,	  in	  order	  to	  discuss	  networking	  in	  more	  concrete	  terms.	  	  -­‐ offers	  us	  more	  insight	  into	  the	  social	  practice	  of	  networking	  and	  the	  value	  that	  net-­‐
workers	  perceive	  from	  it.	  It	  poses	  that	  networking,	  rather	  than	  just	  connecting	  with	  
others,	  is	  a	  form	  of	  cognitive	  activity	  and	  sensemaking.	  	  -­‐ suggests	  that	  support	   in	  designed	  social	  networks	  should	  be	  focused	  on	  the	  design	  
and	  development	  of	  individual	  and	  collaborative	  cognitive	  activities.	  	  
A	  first	  possible	  route	  for	  future	  research	  is	  to	  remedy	  the	  limitations	  to	  the	  present	  study,	  
by	  considering	  more	  content	  factors	  and	  involving	  larger	  as	  well	  as	  different	  kinds	  of	  groups.	  
A	  second	  route	  involves	  continuing	  the	  descriptive	  qualitative	  studies	  better	  to	  understand	  
the	  social	  act	  of	  networking.	  Especially,	  a	  focus	  on	  content	  of	  networking	  interactions	  is	  re-­‐
quired	   to	   complete	   the	   proposed	   content	   coding	   scheme	  and	   to	   further	   refine	   it.	   A	   third	  
possible	  avenue	  for	  future	  research	  is	  to	  design	  activities	  focused	  on	  mentoring	  novice	  net-­‐
workers	  online,	  and	  facilitating	  and	  encouraging	  networking	  for	  online	  designed	  social	  net-­‐
works.	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 Chapter	  4:	  	  User-­‐created	  Tag	  Sets	  as	  components	  of	  User	  Profiles	  in	  Social	  Matching	  Systems	  
	  
Rajagopal,	  K.,	  Van	  Bruggen,	   J.	  &	  Sloep,	  P.B.	   (submitted).	  User-­‐created	  Tag	  Sets	  as	   compo-­‐
nents	  of	  User	  Profiles	  in	  Social	  Matching	  Systems.	  	  
	  	  
Abstract	  
User-­‐created	   tags	   are	   increasingly	   used	   as	   components	   of	   user	   profiles	   in	   various	   learner	  
support	   systems	   in	   learning	   networks.	   Despite	   their	   many	   advantages,	   user-­‐created	   tags	  
become	  problematic	  when	  they	  are	  used	  in	  an	  augmented	  form,	  through	  various	  automatic	  
analytics.	  We	  posit	   that	   such	   automatic	   augmentation	   decreases	   the	   intentionality	   of	   the	  
user	  profile,	  which	  consequently	  cannot	  be	  considered	  representative	  of	  the	  user	  anymore.	  
Nonetheless,	  there	  is	  a	  need	  to	  capture	  the	  understanding	  of	  a	  learner	  (in	  the	  forms	  of	  top-­‐
ics	  and	  concepts	  and	  the	  perceived	  connections	  between	  them)	  as	  we	  see	  that	  learner	  sup-­‐
port	   systems	  need	   to	  enable	   conversations	   for	   sensemaking	  up	   to	  and	  after	  a	  breakdown	  
has	  occurred,	  i.e.	  a	  mismatch	  in	  understandings	  of	  two	  people.	  We	  propose	  the	  use	  of	  user-­‐
created	   tag	   sets	   as	   an	   additional	   component	   in	  user	  profiles.	  We	  present	   the	   results	   of	   a	  
study	  where	  we	  investigate	  if	  user-­‐created	  tag	  sets	  succeed	  in	  stimulating	  the	  articulation	  of	  
tacit	   connections	   between	   topics	   and	   concepts.	   The	   results	   of	   the	   study	   show	   that	   user-­‐
created	  tag	  sets	  have	  the	  potential	  to	  contribute	  to	  a	  more	  comprehensive	  user	  profile,	  that	  




Learning	   networks	   are	   online	   environments	   that	   support	   non-­‐formal	   networked	   learning	  
(Sloep,	  Berlanga,	  Greller,	  Stoyanov,	  Van	  der	  Klink,	  Retalis	  &	  Hensgens,	  2012).	  A	  key	  aspect	  of	  
non-­‐formal	  learning	  is	  sensemaking,	  an	  ongoing	  cognitive	  activity	  in	  which	  humans	  engage	  
to	   construct	   rational	   structures	   retrospectively	   around	   their	   experiences,	   thereby	   giving	  
meaning	   to	   observations,	  which	   can	   be	   shared	  with	   peers	   and	   others	   (Weick,	   Sutcliffe	  &	  
Obstfeld,	  2005).	  
Weick	  et	  al.	   (2005)	  mention	  three	  aspects	  of	  sensemaking	  that	   indicate	  the	   importance	  of	  
interpersonal	  dialogue	   in	   these	   interactions	  with	  peers	  and	  others.	  The	   first	  aspect	   is	   that	  
this	   retrospective	   cognitive	   action	   is	   often	   instigated	   by	   a	  mismatch	   in	   understandings	   or	  
breakdown,	   which	   occurs	   when	   an	   “expectation	   of	   continuity	   is	   breeched”	   (Weick	   et	   al.,	  
2005,	  p	  414).	  Breakdown	  occurs	  when	  something	  unexpected	  happens,	  thereby	  triggering	  a	  
re-­‐assessment	  of	  the	  constructs	  held	  (Winograd	  &	  Flores,	  1986).	  The	  second	  aspect	  is	  that	  
sensemaking	   centres	  around	  communication,	  where	   tacit	   knowledge	   is	   articulated	   in	   con-­‐
versations.	  The	  third	  aspect	   is	  that	  sensemaking	  inherently	  supports	   individual	  motivation:	  
when	  the	  plausibility	  of	  a	  held	  construct	  is	  breeched	  by	  a	  new	  experience,	  the	  rational	  struc-­‐
ture	  is	  subject	  to	  change	  again	  and	  there	  is	  scope	  to	  search	  for	  a	  more	  plausible	  structure	  
(Weick	   et	   al.,	   2005).	   Taken	   together,	   these	   three	   aspects	   indicate	   that	   conversations	   are	  
often	  the	  spaces	  where	  breakdown	  occurs,	  and	  where	  a	  search	  for	  new	  more	  plausible	  ra-­‐
tional	  constructs	  is	  triggered.	  	  
As	  conversations	  are	  such	  an	  important	  factor	  in	  sensemaking,	  they	  become	  a	  central	  activi-­‐
ty	  in	  learning	  networks.	  Members	  of	  learning	  networks	  participate	  by	  engaging	  in	  conversa-­‐
tions	  with	  others.	  These	  online	  interactions	  can	  be	  seen	  as	  a	  form	  of	  interpersonal	  network-­‐
ing,	  i.e.	  a	  human	  social	  act	  in	  which	  a	  person	  deliberately	  engages	  in	  consecutive	  conversa-­‐
tions	  with	  known	  and	  unknown	  professional	  peers	  to	  share	  and	  receive	  information,	  to	  po-­‐
tentially	  learn	  and	  to	  make	  long-­‐term	  and	  short-­‐term	  connections	  with	  them.	  Interpersonal	  
networking	  has	  been	  indicated	  to	  be	  an	  important	  activity	  in	  lifelong	  learning	  (Jenkins,	  2009;	  
Weller,	  2011).	  
Conversations	  for	  sensemaking	  need	  to	  be	  content-­‐rich:	  they	  need	  to	  go	  beyond	  the	  social	  
interactions	  to	  discuss	  the	  different	  opinions	  and	  understandings	  of	  the	  dialogue	  partners.	  
As	  such,	  online	  platforms	  need	  to	  facilitate	  and	  support	  these	  types	  of	  conversations.	  If	  con-­‐
versations	   for	   sensemaking	  and	   the	  discovery	  of	  breakdown	  are	  a	  primary	   reason	   for	   life-­‐
long	   learners’	   participation	   in	   learning	  networks,	   technological	   support	   needs	   to	   focus	  on	  
uncovering	   the	  differences	  between	   two	  people’s	  understandings	  of	   a	   topic,	   thereby	   trig-­‐
gering	  learning	  or	  reassessment	  for	  both.	  In	  this	  article,	  we	  will	  see	  how	  these	  types	  of	  con-­‐
versations	  can	  be	  facilitated.	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In	  the	  past,	  several	  approaches	  were	  attempted	  to	  get	  learners	  to	  interact	  about	  a	  topic	  of	  
interest	  in	  more	  explicit	  ways.	  A	  first	  commonly	  used	  solution	  is	  through	  the	  use	  of	  prescrip-­‐
tive	   scripting	   in	  CSCL	   (O’Donnell	  &	  Dansereau,	  1992;	  Dillenbourg,	  2002).	   In	   this	  approach,	  
learners	  are	  guided	   to	  articulate	   their	  understanding	  by	   following	  strict	  guidelines	   in	   their	  
conversations	  with	  others.	  This	   is	   implemented	   through	  prescribed,	  pre-­‐formed	  sentences	  
or	  the	  answering	  of	  predefined	  questions.	  In	  this	  approach,	  the	  form	  of	  the	  conversation	  is	  
controlled	  to	  enable	  the	  dialogue	  partners	  to	  concentrate	  on	  content.	  Examples	  are	  online	  
moderation	  (Salmon,	  2011;	  2013),	  IBS	  and	  dialogue	  mapping	  (Conklin,	  2006a;	  Selvin,	  Buck-­‐
ingham	  Shum,	  Seirhuis,	  Conklin,	  Zimmerman,	  Palus	  &	  Li,	  2001),	  etc.	  	  
Another	  approach	   is	   the	  automatic	   identification	  of	  conversation	  patterns	   (Dascalu,	  Rebe-­‐
dea	  &	  Trausan-­‐matu,	  2011).	  There,	  support	  can	  take	  shape	  in	  two	  forms:	  	  
• As	  navigation	  support:	  Through	  the	  monitoring	  of	  conversation	  patterns	  and	  topics,	  ongoing	  
discussions	   and	   conversations	   can	   be	   identified	   and	   recommended	   to	   learners	   for	   whom	  
they	  might	  be	  of	   interest.	   In	   this	  approach,	   the	  engagement	   into	  the	  conversation	   is	   facili-­‐
tated	  by	   suggesting	  potential	  dialogue	  participants	  with	  conversations	   that	  match	   their	   in-­‐
terests.	  
• As	  targeting	  certain	  predefined	  conversation	  goals:	  By	  monitoring	  an	  ongoing	  conversation	  
between	  one	  learner	  and	  others,	  group	  facilitators	  or	  teachers	  can	  step	   in	  when	  necessary	  
and	  suggest	  new	  topics	  for	  discussion	  to	  enrich	  the	  conversations.	  
Although	   these	   two	   approaches	   are	   successful	   in	   guiding	   users	   into	   good	   conversations,	  
they	  presume	  that	  the	  technology	  designer	  has	  some	  knowledge	  of	  which	  conversation,	  to	  
be	  held	  by	  the	  dialogue	  partners,	  would	  be	  beneficial	  for	  learning	  purposes.	  In	  other	  words,	  
there	  are	  expectations	  built-­‐in	  into	  the	  tools	  and	  instruments	  about	  what	  a	  ‘good’	  conversa-­‐
tion	  for	  learning	  is.	  	  
However,	  in	  many	  situations,	  it	  is	  not	  known	  what	  form	  conversations	  should	  take.	  Moreo-­‐
ver,	  the	  contents	  of	  conversations	  are	  dynamically	  emerging,	  on	  the	  fly,	  and	  shaped	  by	  the	  
interest	  of	  the	  dialogue	  partners.	  A	  conversation	  can	  therefore	  take	  directions	  unpredicted	  
and	  unpredictable	  by	  the	  designers.	  Current	  technological	  support	  does	  not	  encourage	  open	  
conversations	  where	   the	   topics	   of	   interest	  may	   or	  may	   not	   emerge	   from	   the	   interaction.	  
Indeed,	  current	  support	  starts	   from	  the	  presupposition	  of	  a	  goal	   for	   the	  conversation	  and	  
methods	  to	  achieve	  that	  goal.	  
Open	  methods	   of	   facilitating	   conversations	   often	   remain	   at	   a	   superficial	   level	   of	   enabling	  
learners	  to	  discuss	  and	  interact	  with	  each	  other,	  or	  mere	  recommendation	  of	  ongoing	  con-­‐
versations	  or	  potential	  dialogue	  partners,	  where	  the	  user	  is	  invited	  to	  join	  in	  because	  topics	  
may	  be	  of	  interest	  to	  him/her.	  	  
In	   this	   article,	  we	  propose	  a	   conceptual	   and	   technical	   solution	   to	   support	  open	   conversa-­‐
tions	  between	  learners	   in	  a	  more	  sophisticated	  way,	  through	  the	  use	  of	  tags	  and	  activities	  
with	  tags.	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If	  we	  consider	  an	  open	  conversation	  to	  be	  an	  interaction	  at	  the	  content	  level	  between	  two	  
people	  and	  their	  respective	  understandings	  of	  a	  topic,	  the	  first	  step	  in	  a	  technical	  solution	  is	  
to	  map	  these	  understandings	  in	  a	  technical	  format.	  One	  much	  used	  component	  to	  describe	  
users	  in	  online	  learning	  networks,	  apart	  from	  their	  static	  user	  profile,	  are	  user-­‐created	  tags,	  
i.e.	  keywords	  assigned	  to	  a	  chosen	  resource,	  by	  the	  user	   (Schoefegger	  &	  Granitzer,	  2012).	  
Tags	  are	  used	  is	  two	  ways:	  (i)	  as	  an	  indication	  of	  what	  the	  person	  is	  interested	  in	  or	  knows,	  
and	  (ii)	  as	  an	  indication	  of	  the	  content	  of	  the	  resource.	  User-­‐created	  tags	  make	  three	  inter-­‐
esting	  characteristics	  possible	  in	  user	  profiles.	  	  -­‐ They	  allow	  a	  user	  profile	  to	  be	  dynamic	  with	  regular	  updates	  of	  user	  data,	  in	  particu-­‐
lar,	  with	  regards	  to	  user	  content	  and	  interest.	  	  -­‐ They	  allow	  user	  profiles	  to	  be	  free-­‐in-­‐form,	  without	  any	  predefined	  content.	  	  -­‐ They	  allow	  a	  user	  profile	  to	  be	  close	  to	  the	  user’s	  own	  world,	  with	  users	  employing	  
their	   personal	   terminology	   (words	   and	   grammatical	   structures)	   to	   describe	   them-­‐
selves	  and	  other	  resources.	  	  
Nonetheless,	   user-­‐created	   tags	   as	   such	   have	   limited	   informative	   value:	   they	   only	   refer	   to	  
some	  topics.	  For	   this	   reason,	   tags	  have	  always	  been	  augmented	  with	  some	  semantic	  con-­‐
text.	  On	  the	  one	  hand,	  tags	  are	  inherently	  part	  of	  a	  semantic	  relation	  between	  a	  person,	  a	  
topic	  and	  a	  resource	  in	  the	  outside	  world,	  such	  as	  media	  content,	  events,	  places	  or	  people.	  
This	   three-­‐way	   relation	   has	   been	   used	   intensively	   to	   improve	   categorization	   (Zubiaga,	  
Körner	  &	  Strohmaier,	  2011),	  search	  of	  educational	  resources	  (García	  &	  Bender,	  2012;	  Vuori-­‐
kari,	  Põdolja	  &	  Koper,	  2010;	  Westerhout,	  Monachesi,	  Markus	  &	  Posea,	  2010),	  and	  recom-­‐
mendation	  of	  people	  (Guy,	  Ronen	  &	  Wilcox,	  2009;	  Fazeli,	  Drachsler,	  Brouns	  &	  Sloep,	  2013).	  
On	  the	  other	  hand,	  tags	  also	  have	  tacit	  semantic	  relations	  with	  other	  tags,	  which	  can	  be	  elic-­‐
ited	   through	  various	   semantic	   analyses.	   Such	  augmentation	  with	   semantic	   relations	   intro-­‐
duces	  elements	  that	  are	  not	  user-­‐created,	  abstracting	  away	  from	  the	  user’s	  own	  terminolo-­‐
gy.	  	  
In	  short,	  user-­‐created	  tags	  can	  be	  considered	  as	  good	  indicators	  of	  a	  user’s	  interest	  and	  pro-­‐
ficiency	  on	  topics,	  but	  automatic	  semantic	  augmentation	  of	  these	  tags	  is	  necessarily	  at	  vari-­‐
ance	   with	   user	   intentionality.	   This	   is	   a	   serious	   shortcoming	   in	   the	   current	   use	   of	   user-­‐
created	   tags.	   Therefore,	   user-­‐created	   tags	   can	   become	   useful	   tools	   to	   represent	   a	   user’s	  
understanding	  of	  a	  topic,	  and	  can	  also	  be	  of	  use	  in	  our	  goal	  to	  facilitate	  open	  conversations.	  
User-­‐created	  tags	  could	  be	  especially	  useful	  in	  representing	  the	  sensemaking	  mind,	  with	  the	  
dynamic,	   fluid	   constructions	   that	   a	   person	   makes	   in	   order	   to	   make	   sense	   of	   something	  
(plausible	   stories	   in	   Weick’s	   et	   al.’s	   terms).	   This	   vision	   of	   the	   mind	   is	   also	   supported	   by	  
Knowledge	  Building	  Theory.	  Bereiter	  (2002)	  sees	  understanding	  as	  an	  essential	  relation	  be-­‐
tween	  the	   individual	  and	  the	  topic	  of	  the	  understanding,	  that	  emerges	   in	  a	  self-­‐organising	  
mind	  that	  continuously	  tries	  to	  make	  sense	  of	  events	   in	  the	  outside	  world.	  Connections	   in	  
this	  mind	  are	  continuously	  made	  and	  re-­‐evaluated	  by	  the	  learner	  herself	  or	  in	  collaboration	  
with	  others	  (Scardamalia	  &	  Bereiter,	  2006).	  These	  constructions	  of	  the	  mind	  are	  called	  un-­‐
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derstanding	   in	   Knowledge	   Building	   Theory	   (Bereiter,	   2002).	   Therefore,	   a	  modeling	   instru-­‐
ment	  that	  represents	  this	  image	  of	  a	  sensemaking	  mind	  needs	  to	  fulfill	  the	  following	  cogni-­‐
tive	  criteria:	   (i)	   it	  needs	   to	  change	  with	   the	  user’s	   changing	  understanding;	   (ii)	   it	  needs	   to	  
cover	   an	  ever-­‐increasing	  number	  of	   topics,	   and	  also	   an	  ever-­‐changing	  number	  of	   connec-­‐
tions	  between	  the	  topics;	  and	  (iii)	  the	  topics	  and	  the	  connections	  between	  the	  topics	  in	  the	  
instrument	  stem	  from	  the	  intentions	  of	  the	  learner,	  representing	  the	  connections	  the	  learn-­‐
er	  sees	  between	  content/topics.	  Technically,	  the	  instrument	  needs	  to	  sufficiently	  represent	  
these	  cognitive	  requirements	  and	  additionally	  also	  be	  usable	  in	  a	  network	  environment,	  i.e.	  
scalable	  and	  extendable	  as	  required.	  Table	  4.1	  summarizes	  these	  requirements.	  	  
Table	  4.1	  Cognitive	  and	  Technical	  Requirements	  of	  the	  user	  profile	  
	   Cognitive	  Requirements	   Technical	  Requirements	  
1	   Represents	  the	  dynamic	  changing	  of	  the	  user’s	  un-­‐
derstanding	  
Dynamic	  
2	   Covers	  an	  ever-­‐increasing	  number	  of	  topics,	  an	  ever-­‐
changing	  number	  of	  connections	  between	  the	  topics	  
Accommodates	  an	  ever-­‐increasing	  number	  of	  
topics	  and	  an	  ever-­‐changing	  number	  of	  connec-­‐
tions	  between	  the	  topics	  
3	   Stems	  from	  the	  intentions	  of	  the	  learner,	  represent-­‐
ing	  the	  connections	  the	  learner	  sees	  between	  con-­‐
tent	  and	  topics	  
Is	  user-­‐instigated	  or	  user-­‐created	  
4	   (	  	  )	   Scalable	  and	  extendable	  in	  network	  environment	  
	  
The	  user-­‐created	  tags	  discussed	  above	  fulfill	  most	  of	  the	  technical	  requirements,	  supporting	  
dynamic	  user	  profiles,	   that	  are	   free-­‐in-­‐form	  and	  employ	  the	  user’s	  own	  terminology.	  They	  
are	  good	  indicators	  of	  a	  user’s	  interest	  in	  and	  proficiency	  on	  topics.	  However,	  tags	  on	  their	  
own	  do	  not	  support	  the	  user-­‐perceived	  connections	  between	  the	  topics.	  As	  mentioned	  be-­‐
fore,	  current	  semantic	  augmentation	  of	   tags	   impeaches	  the	  user	   intentionality,	  and	  there-­‐
fore	  is	  not	  a	  suitable	  choice	  here.	  To	  include	  user-­‐perceived	  connections	  between	  topics,	  we	  
propose	  the	  use	  of	  a	  new	  component	  of	  a	  user	  profile,	  namely,	  intentionally	  created	  collec-­‐
tions	  of	  tags	  put	  together	  by	  the	  user,	  which	  we	  will	  call	  user-­‐created	  tag	  sets.	  	  
Our	  hypothesis	   is	   that	  user-­‐created	  tags	  and	  tag	  sets	  make	   for	  a	  comprehensive	  model	  of	  
the	  sensemaking	  mind	  of	  an	  individual	  user.	  In	  this	  article,	  we	  will	  investigate	  if	  user-­‐created	  
tag	  sets	   fulfill	   the	  cognitive	  requirements	  as	  a	   representation	  of	   the	  user’s	  understanding.	  
From	  the	  user’s	  point-­‐of-­‐view,	   tags	   represent	   topics	  and	  concepts,	   independent	  of	   the	  re-­‐
source	  they	  are	  related	  to.	  The	  user	  perceives	  semantic	  relations	  between	  tags,	  irrespective	  
of	  the	  resources	  they	  belong	  to	  and	  were	  created	  for.	  A	  tag	  set	  expresses	  the	  connections	  a	  
user	   perceives	   between	   topics	   and	   concepts.	  When	   the	  user	   elaborates	   on	   the	   tag	   set	   in	  
natural	  language,	  she	  introduces	  and	  articulates	  concepts	  that	  are	  not	  present	  in	  the	  origi-­‐
nal	  tag	  set.	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We	  will	  consider	  the	  following	  research	  hypothesis:	  
User-­‐created	  tag	  sets	  stimulate	  the	  user	  to	  articulate	  the	  tacit	  connections	  she	  sees	  between	  
different	  topics	  and	  concepts.	  	  
and	  these	  sub-­‐hypotheses:	  -­‐ The	   existence	   of	   ‘rise-­‐above’	   tag	   sets,	   i.e.	   tag	   sets	   that	   collect	   tags	   from	   different	   re-­‐
sources,	  taking	  the	  tags	  outside	  of	  the	  context	  they	  were	  made	  in,	  shows	  that	  from	  the	  
user’s	   point-­‐of-­‐view	   tags	   represent	   topics	   and	   concepts,	   independent	   of	   the	   resource	  
they	  are	  related	  to.	  -­‐ The	  occurrence	  of	  more	  concepts	  in	  the	  elaboration	  than	  in	  a	  chosen	  tag	  set	  shows	  that	  
the	  user	  perceives	  connections	  between	  the	  tags	  in	  a	  chosen	  tag	  set	  that	  are	  not	  original-­‐




As	  we	  are	  looking	  at	  tags	  and	  tag	  sets	  in	  the	  context	  of	  modeling	  the	  sensemaking	  mind	  of	  a	  
user,	  we	  chose	   to	   test	   the	  hypotheses	   in	  a	  networking	  workshop.	   In	  several	  ways,	  we	  en-­‐
deavoured	   to	   gather	   a	   large	  number	  of	   participants	   through	  an	  online	  platform	   to	   create	  
tags	  and	  tag	  sets	  following	  networking	  conversations.	  However,	  these	  trials	  returned	  mea-­‐
gre	  results	  mainly	  due	  to	  low	  participation.	  The	  primary	  reason	  for	  this	   is	  that	  participants	  
needed	   to	   build	   in	   the	   use	   of	   the	   new	   platform	   into	   their	   regular	   online	   activity,	   which	  
proved	  to	  be	  too	  demanding	  a	  task.	  We	  therefore	  chose	  a	  face-­‐to-­‐face	  setting,	  for	  reasons	  
of	  convenience.	  Our	  assumption	  is	  that	  face-­‐to-­‐face	  networking	  offers	  an	  authentic	  setting	  
of	  sensemaking	  in	  conversations	  and	  would	  therefore	  also	  give	  us	  more	  authentic	  observa-­‐
tions	  of	  tagging	  and	  tag	  set	  creating.	  However,	  we	  have	  no	  reason	  to	  doubt	  that	  similar	   if	  
not	  identical	  observations	  would	  have	  been	  made	  in	  an	  online	  setting.	  Our	  decision	  to	  work	  
in	   a	   face-­‐to-­‐face	   environment	   did	   have	   consequences	   for	   the	   number	   of	   participants	   we	  
could	  attract,	  which	  is	  reflected	  in	  the	  results.	  
We	  conducted	  the	  workshop	  at	  the	  eTwinning	  conference	  in	  2012,	  in	  Berlin,	  Germany.	  The	  
eTwinning	  network	  is	  a	  network	  of	  European	  schools	  and	  teachers	  currently	  counting	  more	  
than	   160000	   teachers	   across	   Europe.	   Since	   its	   start	   in	   2005,	   the	   network	   has	   grown	   im-­‐
mensely	  and	  its	  members	  consider	  their	  participation	  in	  its	  face-­‐to-­‐face	  activities	  and	  online	  
platform9	   as	   a	   significant	   part	   of	   their	   personal	   continuous	   professional	   development	  
(Vuorikari,	  Gilleran	  &	  Scimeca,	  2011).	  
Participants	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	  http://www.etwinning.net	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The	  workshop	  was	  open	  to	  all	  500	  attendees	  of	  the	  eTwinning	  conference.	  We	  attracted	  26	  
participants,	  and	  data	  was	  gathered	  of	  23	  participants,	   including	  20	  teachers	  and	  3	  others	  
(including	  representatives	  of	  ministries	  and	  school	  principals).	  
Materials	  
Each	  participant	  was	  given	  a	  folder	  with	  a	  number	  of	  supportive	  materials:	  	  -­‐ An	  envelope	  with	  30	  cards.	  The	  cards	  were	  printed	  on	  one	  side	  with	  a	  unique	  motif	  
and	  numbered	  on	  the	  same	  side	  with	   the	  numbers	  0,	  1,	  2,	  3,	  4	  and	  5	   (5	  cards	  per	  
number).	  The	  motif	  was	  used	  to	  be	  able	   to	   trace	   the	  data	  of	  each	  participant.	  The	  
numbers	  indicate	  the	  interaction	  engaged	  in	  during	  the	  workshop.	  In	  the	  rest	  of	  this	  
article,	   we	   will	   refer	   to	   these	   cards	   as	   cards0,	   cards1,	   cards2,	   cards3,	   cards4	   and	  
cards5.	  Each	  card	  had	  one	  blank	  side,	  where	  the	  participant	  could	  write	  on.	  	  -­‐ A	  paper	  form	  entitled	  “Questionnaire”,	  asking	  for	  the	  participant’s	  personal	  details,	  
and	  a	  description	  of	  their	  professional	  context	  (function,	  responsibilities	  and	  school).	  
The	  participants	  who	  were	  from	  the	  national	  support	  agencies	  or	  educational	  minis-­‐
tries	  (not	  teachers)	  were	  asked	  to	  write	  about	  their	  efforts	  to	  introduce	  eTwinning	  in	  
the	  curriculum	  in	  their	  countries.	  At	  the	  bottom	  of	  the	  form,	  participants	  were	  asked	  
to	  give	  5	  tags	  describing	  their	  unique	  situation	  that	  they	  have	  just	  introduced.	  	  -­‐ A	  paper	  form	  entitled	  “About	  me”,	  starting	  from	  the	  5	  tags	  they	  just	  defined	  and	  1	  
large	  box	  for	  writing	  a	  text	  describing	  themselves.	  	  -­‐ A	  paper	  form	  entitled	  “My	  Baskets”,	  with	  a	  2-­‐column-­‐grid	  to	  fill	  in.	  -­‐ 2	  paper	  forms	  entitled	  “eTwinning	  and	  me:	  My	  Journal	  Post”.	  This	  form	  consisted	  of	  
a	  textbox	  to	  write	  a	  series	  of	  tags	  in,	  a	  box	  for	  writing	  a	  larger	  text	  and	  a	  box	  at	  the	  
bottom	  of	  the	  page	  to	  add	  additional	  tags.	  	  -­‐ A	  pen	  to	  write	  with.	  
	  
Procedure	  
The	  activity	  of	  the	  participants	  was	  guided	  through	  a	  series	  of	  seven	  steps:	  
Step1:	   Each	   participant	   received	   a	   pre-­‐prepared	   package	   of	   supportive	  material	   and	  was	  
asked	  to	  check	  if	  the	  contents	  were	  complete.	  	  
Step2:	  Each	  participant	  filled	  in	  the	  Questionnaire,	  answered	  the	  last	  question	  on	  the	  basis	  
of	   their	   own	   school	   context,	   and	   defined	   5	   keywords	   that	   describe	   the	   situation	   at	   their	  
school.	  
Step3:	  Each	  participant	  noted	  down	  the	  5	  keywords	  from	  the	  previous	  step	  on	  5	  cards	  (one	  
per	  card)	  marked	  with	  the	  number	  “0”	  (cards0).	  	  
Step4:	   Each	  participant	  engaged	   in	  4	  1-­‐to-­‐1	   conversations,	  each	   time	  with	  a	  new	  partner.	  
The	  facilitator	  kept	  time:	  each	  conversation	  was	  5	  min	  in	  length,	  followed	  by	  1	  min	  in	  which	  
participants	  were	  asked	  to	  write	  down	  keywords	  describing	  the	  conversation	  on	  the	  cards	  
marked	  with	   the	   corresponding	  number	   (so,	   conversation	  1	  on	   cards1,	   conversation	  2	  on	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cards2	  and	  so	   forth).	  The	  participant	  collected	  a	  maximum	  5	  cards-­‐with-­‐keyword	  per	  con-­‐
versation.	  Although	  originally	  5	  rounds	  of	  1-­‐1	  conversations	  were	  planned,	  it	  was	  restricted	  
to	  4	  rounds	  due	  to	  time	  considerations.	  This	  part	  of	   the	  activity	   took	  about	  30	  minutes	   in	  
total.	  	  
Step5:	  Each	  participant	  took	  their	  5	  cards0	  and	  wrote	  a	  short	  text	  elaborating	  on	  the	  con-­‐
nection	  between	  the	  tags	  on	  these	  cards,	  using	  the	  template	  “About	  me”.	  
Step6:	  Each	  participant	  then	  took	  all	  their	  used	  cards	  and	  grouped	  the	  cards	  into	  tag	  sets	  or	  
baskets,	  based	  on	  the	  question	  “Which	  topics	  belong	  together,	  in	  my	  opinion?”.	  The	  partici-­‐
pants	  were	  given	  about	  5min	  to	  do	  this,	  using	  the	  template	  “My	  baskets”.	  	  
Step7:	  The	  participant	  then	  selected	  one	  tag	  set	  out	  of	  their	  list	  and	  wrote	  a	  short	  text	  elab-­‐
orating	  on	  the	  connection	  between	  the	  tags	  in	  this	  tag	  set,	  using	  the	  template	  “My	  Journal	  
Post”.	  
Step8:	  The	  session	  ended	  with	  a	  short	  debriefing	  of	  working	  format,	  to	  discuss	  networked	  
knowledge	  building	  online	  and	  face-­‐to-­‐face.	  
	  
This	  preparation	  and	  approach	  to	  the	  workshop	  allowed	  us	  to	  trace	  3	  products	  of	  each	  par-­‐
ticipant:	  tags,	  tag	  sets	  and	  elaborations.	  Our	  hypotheses	  can	  now	  be	  operationalized	  as	  fol-­‐
lows:	  	  
1.	  For	   the	  user,	   tags	  represent	   topics	  and	  concepts,	   independent	  of	   the	  resource	  they	  are	  
related	   to.	   The	   user	   perceives	   semantic	   relations	   between	   tags	   belonging	   to	   different	   re-­‐
sources.	  	  
This	   hypothesis	   predicts	   that	  we	  will	   observe	   a	  high	  number	  of	   tag	   sets	   that	   include	   tags	  
from	  different	  conversations,	  which	  we	  named	  a	  rise-­‐above	  tag	  set	  (cfr.	  Scardamalia,	  2002;	  
Zhang	  &	  Scardamalia,	  2009).	  The	  existence	  of	  rise-­‐above	  tag	  sets	  indicates	  that	  the	  user	  has	  
taken	   tags	   out	   of	   their	   original	   context	   (the	   conversation	  which	   they	   stem	   from)	   and	  has	  
created	   new	   relations	  with	   them	   and	   between	   them.	  We	   distinguish	   three	   types	   of	   rise-­‐
above	  tag	  sets:	  	  -­‐ Rise-­‐Above	  Type1:	   these	   are	   tag	   sets	   in	  which	   at	   least	   one	   tag	  was	   related	   to	   the	  
participant’s	  own	  situation	  (at	  least	  one	  of	  the	  cards	  is	  from	  cards0).	  -­‐ Rise-­‐Above	  Type2:	  these	  are	  tag	  sets	  in	  which	  all	  the	  tags	  in	  the	  set	  are	  from	  a	  same	  
conversation,	  but	  do	  not	  stem	  from	  the	  participant’s	  own	  context	  (so	  for	  example,	  all	  
cards	  in	  the	  tag	  set	  are	  marked	  with	  cards1;	  there	  cannot	  be	  any	  Type	  2	  tag	  sets	  with	  
only	  cards0).	  Although	  it	  does	  not	  strictly	  combine	  tags	  from	  different	  conversations,	  
we	  see	  this	  as	  a	  special	  type	  of	  tag	  set	  because	  it	  points	  to	  a	  stronger	  semantic	  bond	  
between	  the	  tags	  and	  the	  conversation.	  	  -­‐ Rise-­‐Above	  Type3:	  there	  are	  tag	  sets	  that	  contain	  tags	  from	  different	  conversations,	  
but	  are	  not	  related	  to	  the	  participant’s	  own	  context	  (so	  the	  tag	  set	   includes	  for	  ex-­‐
ample	  cards	  from	  cards1	  and	  cards2).	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2.	  For	  the	  user,	  a	  tag	  set	  expresses	  the	  connections	  she	  perceives	  between	  topics	  and	  con-­‐
cepts.	  When	  the	  user	  elaborates	  on	  the	  tag	  set	  in	  natural	  language,	  she	  introduces	  and	  ar-­‐
ticulates	  concepts	  that	  are	  not	  present	  in	  the	  original	  tag	  set.	  
This	  hypothesis	  predicts	   that	  we	  will	   observe	   that	   the	  elaborations	  of	   a	   tag	   set	   in	  natural	  
language	  contain	  more	  semantic	  concepts	  that	  the	  tag	  set	  itself.	  We	  define	  a	  semantic	  con-­‐
cept	   in	   linguistic	  terms,	  as	  the	  stem	  of	  a	   lexical	  word.	  The	  use	  of	  a	  new	  lexical	  stem	  intro-­‐
duces	  a	  new	  semantic	  concept.	  In	  numbers,	  the	  number	  of	  concepts	  in	  elaborations	  would	  





We	  will	  first	  give	  some	  general	  descriptive	  statistics	  of	  the	  data	  gathered,	  and	  then	  present	  
the	  relevant	  results	  to	  the	  hypotheses	  set	  above.	  
	  
General	  descriptive	  statistics	  
Of	   the	   26	  participants	   in	   the	  workshop,	   23	  handed	   in	   their	   data	   for	   analysis.	   Collectively,	  
they	  created	  504	  tags:	  102	  describe	  their	  situation	  (Step3)	  and	  402	  from	  their	  4	  conversa-­‐
tions	   (Step4).	   They	   collectively	   created	   99	   tag	   sets	   (baskets	   from	   Step	   6).	   Finally,	   we	   re-­‐
ceived	  23	  short	  elaborations	  of	  tag	  sets	   (journal	  posts	   from	  Step7),	  chosen	  and	  written	  by	  
the	  workshop	  participants.	  All	  outcomes	  can	  be	  traced	  to	  the	  participant	  who	  wrote	  them.	  	  
The	  23	  participants	  collectively	  created	  504	  tags:	  102	  describe	  their	  own	  personal	  situation	  
(Step3)	  and	  402	  from	  their	  4	  conversations.	  We	  see	  that	  the	  average	  is	  slightly	   lower	  than	  
expected,	  which	  might	  point	   to	   some	  effort	  on	   the	  part	  of	   the	  participants	   in	   tagging	   the	  
entities	  of	  conversations	  or	  unfamiliarity	  with	  the	  activity	  of	  tagging	  itself	  (Table	  4.2).	  	  
Table	  4.2	  Distribution	  of	  Tags	  created	  by	  workshop	  participants	  
	   Total	  
number	  
Mean	   per	  
participant	  
Expected	  mean	  (as	  per	  
instructions)	  
Tags	   describing	  
own	  situation	  
102	   4.44 
	  
5	  
Tags	   from	   conver-­‐
sations	  




Total	   number	   of	  
Tags	  




Content-­‐wise,	  we	  counted	  422	  unique	  tags,	  which	  ranged	  from	  one-­‐word	  terms	  to	  multiple-­‐
word	  noun	  phrases	  and	  even	  complete	  verb	  phrases	  and	  sentences.	  The	  tags	  express	  singu-­‐
lar	  ideas	  or	  concepts.	  	  
The	  23	  participants	  collectively	  created	  99	  tag	  sets,	  creating	  an	  average	  of	  4.30	  tags	  per	  par-­‐
ticipant	  (SD	  =	  2.97).	  The	  size	  of	  the	  tag	  sets	  ranged	  from	  a	  minimum	  of	  1	  tag	  to	  a	  maximum	  
of	  8	  tags,	  with	  an	  average	  tag	  set	  size	  of	  3.21.	  Of	  the	  99	  tag	  sets,	  78	  (or	  79%)	  are	  rise-­‐above	  
tag	  sets.	  This	  means	  an	  average	  of	  3.39	  tag	  sets	  per	  participant	  are	  rise-­‐above	  tagsets	  (SD	  =	  
1.55).	  We	  observed	  the	  following	  distribution	  in	  types	  of	  rise-­‐above	  tag	  sets	  (Table	  4.3).	  
	  







The	  high	  percentage	  of	  rise-­‐above	  tag	  sets	  shows	  that	  the	  participants	  see	  the	  tags	  created	  
in	  Steps	  3	  and	  4	   independent	  of	  the	  conversations	  they	  had	  in	  these	  steps.	  The	  ‘real’	  rise-­‐
above	   tag	   sets	   (Type	  1	  and	  Type	  3)	  occur	   the	  most	  with	   respectively	  44.87%	  and	  46.15%.	  
Only	  8.97%	  are	  of	   type	  2.	  The	  high	  number	  of	   rise-­‐above	  tag	  sets,	  and	  especially	   the	  high	  
percentages	  of	  Type	  1	  and	  Type	  3	  rise-­‐above	  tags,	  indicates	  that	  creating	  tag	  sets	  does	  focus	  
the	  attention	  of	  the	  participants	  on	  the	  semantic	  content	  of	  the	  tags,	  rather	  than	  their	  rela-­‐
tion	  with	  the	  original	  conversation.	  This	  supports	  our	  first	  sub-­‐hypothesis.	  
21	  of	  the	  23	  participants	  chose	  1	  tag	  set	  each	  from	  their	  collection	  of	  tag	  sets	  to	  elaborate	  
on	  (Step	  7).	  One	  participant	  wished	  to	  take	  together	  3	  tag	  sets	  in	  one	  elaboration.	  One	  par-­‐
ticipant	  did	  not	  submit	  an	  elaboration.	  This	  gave	  us	  21	  tag	  sets,	  with	  their	  related	  elabora-­‐
tion.	  We	   reduced	   the	   tag	   sets	   and	   the	  elaborations	   to	   the	   lexical	  words	  mentioned.	   Each	  
lexical	  word	  was	   then	   stemmed,	   to	   be	   able	   to	   consider	   the	   concepts	   in	   the	   tag	   sets	   and	  
elaborations.	  We	  were	  then	  left	  with	  the	  number	  of	  concepts	  in	  the	  tag	  set	  and	  the	  number	  
of	  concepts	  in	  the	  elaboration	  for	  each	  tag	  set-­‐elaboration	  pair.	  
	  
	   Total	   num-­‐
ber	  
Average	   per	  
participant	  
SD	   Percentage	  
(n=78)	  
Rise-­‐Above	  
type1	   35	  
1.52 1.06 44.87% 
Rise-­‐Above	  
type2	   7	  
0.30 0.46 8.97% 
Rise-­‐Above	  
type3	   36	  
1.57 1.38 46.15% 
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Table	  4.4	  Differences	  in	  distribution	  of	  Concepts	  in	  Tag	  Sets	  and	  in	  their	  related	  Elaborations	  (n=21)	  
	   Concepts	  in	  Tag	  Set	   Concepts	  in	  Elaboration	  
Mean	  per	  pair	  
6.83	   14.13	  
SD	  
4.49	   5.16	  
	  
Table	  4.4	  shows	  that,	  on	  average,	  we	  can	  see	  a	  higher	  number	  of	  concepts	  in	  the	  elabora-­‐
tions	  than	  in	  the	  tag	  sets	  (6.83	  vs.	  14.13).	  In	  Table	  4.5,	  we	  can	  also	  see	  that	  there	  are	  more	  
concepts	  introduced	  in	  the	  elaboration	  than	  there	  are	  taken	  over	  from	  the	  tag	  set	  or	  left	  out	  












The	  higher	  number	  of	  semantic	  concepts	  in	  an	  elaboration,	  in	  relation	  to	  its	  respective	  tag	  
set,	  indicates	  that	  the	  participant	  introduces	  and	  articulates	  concepts	  that	  are	  not	  present	  in	  
the	  original	   tag	   set.	  As	   there	   is	  much	   variation	   in	   the	  data	   set	   (indicated	  by	   the	   standard	  
deviations	   in	   Table	   4.5),	  we	   cannot	   affirm	   the	   second	   sub-­‐hypothesis	  with	   high	   certainty.	  
Given	  that	  the	  primary	  aim	  of	  this	  experiment	  was	  to	  determine	  the	  value	  of	  a	  user-­‐created	  
tag	  set	  as	  a	  component	  of	  the	  technical	  design,	  no	  further	  results	  of	  statistical	  tests	  are	  re-­‐
ported	  here,	  as	  such	  results	  would	  be	  trivial.	  Nonetheless,	  we	  can	  say	  that	  the	  descriptive	  
statistics	   reported	   here	   show	   that	   user-­‐created	   tag	   sets	   did	   stimulate	   the	   participants	   to	  
articulate	  the	  tacit	  connections	  they	  saw	  between	  different	  topics	  and	  concepts	  expressed	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As	  expected,	   the	  results	  of	   this	  experiment	  support	   the	  use	  of	  user-­‐created	  tag	  sets	  as	  an	  
added	  technical	  component	  of	  user	  profiles	  to	  represent	  a	  person’s	  understanding.	  They	  can	  
be	  used	  to	  discover	  different	   learner	  perceptions	  of	  connections	  between	  the	  same	  topics	  
and	  concepts.	  Moreover,	  like	  tags,	  tag	  sets	  also	  fulfill	  the	  other	  technical	  requirements:	  they	  
are	  dynamic,	  free-­‐in-­‐form,	  user-­‐created	  and	  particularly	  suited	  for	  a	  network	  environment.	  
User-­‐models	  with	  tag	  sets	  can	  be	  used	  in	  several	  forms	  of	   learner	  support	  systems.	  A	  first	  
possible	  implementation10	  is	  a	  version	  of	  the	  workshop	  in	  which	  human	  online,	  technologi-­‐
cal	  interventions	  (mostly)	  replace	  face-­‐to-­‐face	  human	  interventions.	  The	  subsequent	  activi-­‐
ties	  of	  tagging,	  creating	  tag	  sets	  and	  elaboration	  can	  be	  used	  to	  support	  learners	  in	  express-­‐
ing	  their	  tacit	  knowledge	  on	  certain	  topics.	  The	  elaborations	  can	  be	  the	  starting	  point	  of	  a	  
discussion	  between	  learners.	  A	  second	  possible	  implementation	  is	  the	  use	  of	  tag	  sets	  in	  the	  
user	  profiles	  of	  a	  social	  matching	  system.	  The	  user	  profile	  would	  then	  consist	  of	  the	  collec-­‐
tion	  of	  tags	  and	  of	  tag	  sets	  that	  a	  person	  has	  created,	  apart	  from	  general	  information.	  Other	  
implementations	   of	   user	   profiles	   with	   user-­‐created	   tag	   sets	   could	   include	   question-­‐
answering	  systems	  and	  navigation	  support	  on	  learner	  platforms11.	  	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  A	  prototype	  of	  this	  implementation	  has	  been	  created	  under	  the	  name	  of	  the	  ‘Connect	  The	  Dots!’	  toolkit	  and	  
is	  available	  for	  download	  (Rajagopal,	  Schaeps	  &	  Finders,	  2012).	  	  
11	  Further	  potential	  examples	  of	  the	  use	  of	  user	  profiles	  with	  user-­‐created	  tag	  sets	  can	  be	  found	  in	  the	  TELLNet	  
deliverable	  3.2	  (Berlanga,	  Brouns,	  Fetter,	  Rajagopal,	  Sloep,	  Van	  der	  Vegt	  &	  Vuorikari	  ,	  2012)	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Figure	  4.1	  Proposed	  User	  profile	  consisting	  of	  General	  Description,	  Tags	  and	  Tag	  Sets	  
We	  see	  two	  major	  points	  for	  considerations	  in	  the	  use	  of	  user-­‐created	  tag	  sets	  in	  supportive	  
technology.	  A	  first	   issue	  is	  that	  user-­‐created	  tag	  sets	  flatten	  the	  nature	  of	  the	  connections	  
between	  the	  tags	  in	  a	  tag	  set	  to	  a	  binary	  relation.	  There	  is	  no	  qualification	  of	  the	  connection	  
between	  the	  tags	   in	  a	   tag	  set.	   In	  some	  previous	  research	  on	  sensemaking	  technology,	   the	  
focus	  has	  been	  primarily	  on	  the	  qualification	  of	  relations	  between	  concepts,	  creating	  typol-­‐
ogies	   of	   connections	   and	   positive	   and	   negative	   relations	   (Brown,	   Downie	   &	   Buckingham	  
Shum,	  2012;	  De	   Liddo	  &	  Buckingham	  Shum,	  2010).	  Although	   the	   strategies	   and	   results	  of	  
this	  previous	  research	  are	  valuable	  for	  group	  sensemaking	  activities,	  they	  are	  not	  appropri-­‐
ate	   for	   sensemaking	   in	   a	   networked	   environment	   (Kirschner,	   Buckingham	   Shum	   &	   Carr,	  
2002):	  these	  strategies	  do	  not	  fulfill	  the	  technical	  requirement	  of	  scalability	  and	  extendibil-­‐
ity.	  However,	  user-­‐created	  tag	  sets	  hold	  (unqualified)	  semantic	   information	  and	  they	  offer	  
many	  technical	  advantages	  in	  a	  network	  context.	  
A	  second	  issue	  is	  the	  comparison	  of	  users	  in	  supportive	  technology.	  An	  important	  feature	  of	  
learner	  support	  is	  the	  ability	  to	  calculate	  the	  distance	  between	  two	  people	  using	  their	  user	  
profiles	   in	  applications	  such	  as	  social	  matching	  systems.	  Very	  often,	  such	  distance	   is	  quali-­‐
fied	  in	  terms	  of	  similarity	  between	  learners.	  Similarity	  in	  the	  use	  of	  tags	  is	  calculated	  in	  sev-­‐
eral	  ways:	  e.g.	  using	  the	  same	  tags,	  tagging	  the	  same	  resources,	  being	  tagged	  by	  the	  same	  
people,	  etc.	  (Guy,	  Jacovi,	  Perer,	  Ronen	  &	  Uziel,	  2010).	  Mathematically,	  this	  calculation	  trans-­‐
lates	  into	  the	  calculation	  of	  distance	  between	  vectors	  representing	  the	  tag	  usage,	  using	  var-­‐
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ious	  measures	  of	  similarity,	  such	  as	  cosine	  similarity,	  Euclidian	  distance,	  Jaccard	  coefficient,	  
etc.	  However,	  using	  user-­‐created	  tag	  sets	  opens	  up	  many	  more	  opportunities	  for	  estimating	  
similarity,	  and	  more	  importantly,	  it	  allows	  one	  to	  identify	  in	  more	  detail	  the	  differences	  be-­‐
tween	  users.	  A	  better	  identification	  of	  the	  differences	  between	  users	  would	  also	  allow	  one	  
to	   investigate	   where	   the	  more	   interesting	   differences	   lie,	   which	   in	   turn	   would	   allow	   the	  
support	  of	  learners	  having	  conversations	  in	  which	  breakdown	  for	  sensemaking	  can	  emerge.	  
Another,	  more	  practical	  consideration	  is	  that	  the	  similarity	  or	  distance	  in	  this	  case	  needs	  to	  
be	   calculated	  between	   sets	  of	   tag	   sets.	  Mathematically,	   this	   is	   the	   calculation	  of	   distance	  
between	  two	  vector	  spaces.	  The	  literature	  shows	  few	  examples	  of	  where	  this	  has	  been	  done	  
(Zuccon,	  Azzopardi	  &	  Van	  Rijsbergen,	  2009).	  	  
Limitations	  	  
This	  study	  has	  its	  limitations.	  Firstly,	  we	  investigated	  the	  user-­‐created	  tag	  sets	  of	  only	  a	  lim-­‐
ited	  number	  of	  participants,	  due	  to	  our	  choice	  to	  work	  in	  a	  face-­‐to-­‐face	  setting.	  Studies	  us-­‐
ing	  more	  participants	  are	  needed	  to	  increase	  validity.	  Secondly,	  as	  explained	  in	  the	  method	  
section,	   our	   interest	   in	   sensemaking	   through	   interpersonal	   networking,	   and	   for	   practical	  
reasons	  determined	  our	  choice	  for	  a	  paper-­‐based	  study.	  We	  still	  endeavor	  to	  recreate	  this	  
study	   in	   an	   online	   setting,	   as	   reaching	  more	   people	   and	   gathering	  more	   data	   in	   this	  way	  
would	  also	  extend	  the	  study	  into	  another	  domain	  of	  human	  interaction.	  
Conclusions	  and	  Future	  Research	  	  
This	   study	   has	   shown	   the	   interesting	   properties	   and	   potential	   of	   user-­‐created	   tag	   sets	   as	  
components	  of	  user	  profiles	  in	  learner	  support	  systems.	  A	  first	  route	  for	  further	  research	  is	  
the	  replication	  of	   this	  study	  using	  a	  web-­‐based	  system	  that	  gathers	  more	  data	   from	  more	  
participants.	  A	  second	  route	   is	  to	  extend	  the	  original	  tags	  to	  user-­‐created	  tags	  assigned	  to	  
other	   types	   of	   entities	   and	   even	   collaborative	   tag	   clouds.	   Finally,	   a	   third	   route	   for	   future	  
research	   is	  to	   investigate	  the	  modalities	  of	  similarity	  and	  distance/difference	  between	  col-­‐
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 Chapter	  5:	  	  “I	  connect	  with	  people	  who	  think	  differently	  from	  me”:	  People	  Recommenders	  that	  Match	  on	  Dissimilarity	  
	  
Rajagopal,	   K.,	   Van	   Bruggen,	   J.,	   Sloep,	   P.B.	   (submitted).	   “I	   connect	  with	   people	  who	   think	  
differently	  from	  me”:	  People	  Recommenders	  that	  Match	  on	  Dissimilarity.	  	  
Abstract	  
People	  recommenders	  are	  a	  widespread	  feature	  of	  social	  networking	  sites	  and	  educational	  
social	   learning	  platforms.	  However,	  when	  these	  systems	  are	  used	   to	  extend	   learners’	  Per-­‐
sonal	  Learning	  Networks,	  they	  often	  fall	  short	  of	  fulfilling	  their	  purpose.	  This	  article	  propos-­‐
es	  a	  design	  of	  a	  people	  recommender	  based	  on	  content-­‐based	  user	  profiles	  and	  a	  matching	  
methodology	  based	  on	  dissimilarity.	  It	  presents	  the	  results	  of	  an	  experiment	  conducted	  with	  
users	   of	   the	   content	   curation	   site	   Scoop.It,	  where	  users	   rated	  personalized	   recommenda-­‐
tions.	  The	  main	  conclusion	  of	  this	  article	  is	  that	  people	  recommenders	  should	  aim	  to	  trigger	  
experiences	  of	  breakdown	  for	  their	  users,	  as	  these	  experiences	  encourage	  learners	  to	  con-­‐
nect	  to	  their	  recommended	  peers.	  Also,	  the	  study	  showed	  that	  matching	  on	  dissimilarity	  is	  
more	   successful	   in	   providing	   experiences	   of	   breakdown	   for	   the	   user	   than	   is	  matching	   on	  
similarity.	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Introduction	  
Personal	  Learning	  Networks	  (PLNs)	  are	  online	  social	  networks	  that	  are	  used	  to	  support	  the	  
continuous	   professional	   development	   of	   lifelong	   learners,	   in	   a	   personalized	  manner	   (Van	  
Harmelen,	  2008;	  Granovetter,	  1983).	  Like	  most	  online	  social	  networks,	  these	  networks	  are	  
dense	  with	  people	  and	  resources	  with	  which	  its	  members	  connect	  online	  and	  offline	  (Reich,	  
Subrahmanyam	  &	  Espinoza,	  2012;	  Brandtzaeg,	  2012).	  Consequently,	  one	  of	  the	  most	  com-­‐
mon	   forms	   of	   personalized	   support	   in	   PLNs	   concerns	   navigation	   through	   the	   network,	   to	  
offer	   learners	   the	  most	   relevant	   content	   or	   contacts	   efficiently	   and	   effectively.	   A	   popular	  
form	  of	  personalized	  navigation	   support	  are	   recommender	   systems	   i.e.	   systems	   that	   filter	  
out	   the	  most	   relevant	   content	   or	   fellow-­‐networkers	   for	   an	   individual	   user	   based	  on	   their	  
previous	  activities	   in	   the	  network	   (Resnick	  &	  Varian,	  1997;	  Manouselis	  et	  al,	  2012).	  When	  
recommender	  systems	  focus	  on	  connecting	  people	  in	  the	  network	  with	  each	  other,	  they	  are	  
called	  social	  matching	  systems	  or	  people	  recommenders12	  (Resnick	  &	  Varian,	  1997;	  Terveen	  
&	  McDonald,	  2005).	  All	  recommender	  systems	  conceptually	  consist	  of	  three	  components	  (i)	  
a	   user	   profile	   to	   characterize	   an	   individual	   user,	   (ii)	   a	   matching	   algorithm	   to	   determine	  
which	  users	  should	  be	  recommended	  to	  each	  other,	  and	  (iii)	  a	  user	  interface,	  to	  introduce	  a	  
user	  to	  their	  recommended	  match.	  	  
Of	  these,	  the	  matching	  algorithm	  is	  the	  interest	  of	  this	  article.	  Most	  recommender	  systems	  
are	  based	  on	  the	  principle	  of	  similarity:	  they	  are	  designed	  to	  seek	  out	  people	  or	  resources	  
that	  have	  similar	  traits	  to	  a	  user’s	  background	  or	  to	  things	  that	  the	  user	  has	  an	  interest	   in	  
(Resnick	  &	  Varian,	  1997).	  Content-­‐based	  matching	  algorithms	  find	  content	  that	  is	  similar	  to	  
content	  that	  the	  user	  has	  already	  used.	  Collaborative	  filtering	  matching	  algorithms	  look	  for	  
items	  used	  by	  others	  who	  have	  used	  items	  similar	  to	  the	  ones	  used	  by	  the	  target	  user.	  Even	  
social	   network-­‐based	  matching	   starts	   from	  similarity:	   the	  assumption	   is	   that	   if	   user	  A	  has	  
several	   ties	   in	   common	  with	   an	   unconnected	   user	   B,	   the	   odds	   are	   high	   that	   user	   A	   also	  
knows	  and	  wants	   to	  connect	  with	  user	  B.	  The	   similarity	   lies	   in	   the	  promotion	  of	   common	  
ties	  with	  others	  (Liu	  &	  Lee,	  2010).	  Features	  of	  matching	  algorithms	  can	  be	  combined	  to	  cre-­‐
ated	  hybrid	  systems	  (Burke,	  2002;	  Sie,	  Drachsler,	  Bitter-­‐Rijpkema	  &	  Sloep,	  2012).	  
Crucially,	   though,	   the	  principle	  of	   similarity	   is	   flawed	  when	   it	   comes	   to	  connecting	  people	  
for	   learning	   purposes.	   In	   general,	   when	   connecting	   with	   other	   people,	   learners	   look	   for	  
someone	  who	  can	  give	  a	  different	  perspective	  on	  a	  topic	  (Rajagopal,	  Verjans,	  Costa	  &	  Sloep,	  
2012).	  Also,	  they	  look	  for	  content	  or	  perspectives	  that	  are	  unlike	  the	  content	  that	  they	  have	  
already	   seen,	   or	   unlike	   their	   own	   perspectives.	   As	   indicated,	   this	   stands	   in	   stark	   contrast	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12	  The	  phrases	   ‘people	  recommender’	  and	   ‘social	  matching	  system’	  are	  used	   interchangeably	   in	  much	  of	  the	  
literature.	  They	  both	  refer	  to	  a	  system	  that	  recommends	  people	  to	  each	  other,	  based	  on	  particular	  matching	  
criteria.	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with	  for	  example	  movie	  or	  book	  recommenders,	  where	  the	  assumption	  is	  that	  a	  viewer	  or	  
reader	  is	  interested	  in	  more	  of	  roughly	  the	  same.	  
In	   literature,	   the	   experience	   of	   this	  mismatch	   between	   a	   learner’s	   current	   understanding	  
and	  the	  different	  element	  challenging	  this	  understanding	  is	  called	  ‘breakdown’	  (Winograd	  &	  
Flores,	  1986;	  Schön	  1983;	  Weick,	  Sutcliffe	  &	  Obstfeld,	  2005).	  Breakdown	  can	  be	   triggered	  
through	  many	  factors	  and	  in	  many	  environments,	  such	  as	  unexpected	  behavior	  from	  others,	  
a	  comment	  in	  a	  conversation	  with	  another	  person	  or	  through	  new,	  relevant	  content.	  When	  
breakdown	   occurs,	   a	   learner’s	   held	   understanding	   appears	   to	   be	   insufficient	   and	   conse-­‐
quently,	   she	   starts	   re-­‐assessing	   her	   current	   thoughts.	   When	   a	   learner	   follows	   up	   such	  
breakdown	   with	   discussions	   with	   other	   learners	   to	   re-­‐establish	   common	   ground	   and	   a	  
shared	  understanding,	   the	   learner	  engages	   in	  collaborative	  knowledge-­‐building	  and	  sense-­‐
making	  (Clark	  &	  Brennan,	  1991;	  Dubberly	  &	  Pangaro,	  2009;	  Dillenbourg,	  1999).	  	  
For	  the	  design	  of	  people	  recommenders,	  this	  experience	  of	  breakdown	  points	  to	  the	  need	  
for	  a	  new	  matching	  methodology,	  namely	  that	  of	  dissimilarity.	  Matching	  on	  the	  principle	  of	  
dissimilarity	  boils	   down	   to	   identifying	  meaningful	   differences	  between	  user	  A	   and	  user	  B.	  
‘Meaningful’	   in	   this	  context	   refers	   to	   the	  user’s	  need	  to	  share	  parts	  of	  her	  understanding,	  
but	  also	  the	  need	  to	  be	  different	  in	  a	  significant	  way	  so	  as	  to	  potentially	  experience	  break-­‐
down.	  	  
This	   gives	   us	   the	   first	   hypothesis	   of	   this	   article:	  we	   hypothesize	   that	   relevant	   content,	   as	  
evaluated	   by	   the	   user,	   leads	   to	   an	   experience	   of	   breakdown.	   Likewise,	   an	   experience	   of	  
breakdown	  leads	  to	  the	  desire	  to	  connect	  with	  a	  recommended	  person.	  This	  is	  illustrated	  in	  
Figure	   5.1.	  We	   expect	   that	   selecting	   content	   by	  matching	   on	   dissimilarity	   rather	   than	   by	  
matching	   on	   similarity	   is	  more	   likely	   to	   create	   an	   experience	   of	   breakdown	   and	   a	   subse-­‐
quent	  desire	  to	  connect.	  	  
HYPOTHESIS	  1:	  People	  recommenders	  with	  content-­‐based	  user	  profiles	  and	  matching	  meth-­‐
odologies	  work	  on	  the	  following	  model	  of	  recommendation:	  
1. Content	   that	   is	  deemed	  relevant	  creates	  an	  experience	  of	  breakdown	  for	   the	  user.	  
We	  will	  see	  this	  in	  a	  high	  correlation	  score	  between	  how	  relevant	  users	  score	  recom-­‐
mended	  content	  and	  to	  what	  extent	  users	  indicate	  that	  they	  have	  experienced	  break-­‐
down,	   i.e.	   that	   they	  have	   re-­‐assessed	   their	   thoughts	  on	  a	   topic	  because	  of	   the	   rec-­‐
ommended	  content.	  
2. A	   user	   who	   experiences	   breakdown	   provoked	   by	   some	   recommended	   content	  
deemed	  relevant	  wants	  to	  connect	  with	  the	  user	  who	  has	  provided	  this	  content.	  We	  
will	  see	  this	  in	  a	  high	  correlation	  score	  between	  the	  report	  of	  an	  experience	  of	  break-­‐
down	  and	  an	  indication	  of	  a	  desire	  to	  connect	  with	  the	  recommended	  user,	  through	  a	  
discussion.	  
3. Proving	  content	  that	  is	  deemed	  relevant	  indirectly	  leads	  to	  users	  wanting	  to	  connect	  
with	  each	  other.	  We	  will	  see	  this	  in	  a	  high	  correlation	  score	  between	  the	  estimation	  




A	   matching	   strategy	   of	   dissimilarity	   for	   people	   recommenders	   can	   be	   operationalized	   in	  
several	  ways.	  We	  will	  look	  at	  methods	  capable	  of	  revealing	  meaningful	  differences	  between	  
users’	  understandings.	  The	  first	  step	  for	  this	  is	  to	  define	  a	  method	  to	  determine	  how	  a	  user	  
understands	  a	  particular	  topic	  and	  how	  she	  relates	  this	  topic	  to	  other	  topics.	  This	  will	  enable	  
us	  to	  determine	  the	  similarities	  and	  dissimilarities	  between	  different	  people’s	  understand-­‐
ing.	  A	  simple	  way	   is	   to	   take	  a	  closer	   look	  at	  what	  a	  user	   is	   talking	  about	  at	  any	  particular	  
moment.	  We	  can	  take	  the	  words	  a	  user	  employs	  to	  express	  her	  thoughts	  to	  gain	  some	  in-­‐
sight	  into	  how	  she	  relates	  the	  concepts	  that	  the	  words	  describe	  together.	  This	  follows	  theo-­‐
retical	  concepts	  from	  the	  field	  of	  knowledge	  building	  closely,	  where	  the	  mind	  is	  seen	  as	  an	  
environment	  where	   concepts	   are	   connected,	   disconnected	   and	   reconnected	   continuously	  
(Bereiter,	  2004).	  To	  be	  assured	  that	  the	  words	  represent	  the	  understanding	  of	  the	  user,	  it	  is	  
necessary	  that	  we	  start	  from	  expressions	  of	  the	  user’s	  own	  thoughts.	  The	  most	  frequently	  
used	  expressions	  of	  thoughts	  in	  online	  environments	  are	  self-­‐authored	  short	  written	  texts	  in	  
natural	   language.	  So,	   suitable	   resources	  can	  be	  platforms	  where	  users	  are	  actively	  writing	  
short	  written	  texts,	  on	  their	  understanding	  of	  a	  topic.	  	  
There	  are	  several	  online	  platforms	  that	  match	  these	  requirements,	  and	  thus	  could	  be	  useful	  
resources.	  For	  this	  research,	  we	  chose	  to	  work	  with	  curation	  websites,	  such	  as	  Scoop.it,	  Pin-­‐
terest	  and	  Storify:	  	  
¨ They	   are	   all	   social	   networking	   sites,	   where	   the	   users	   have	   their	   own	   personal	   ac-­‐
count,	  and	  can	  discover	  each	  other.	  	  
¨ They	  offer	  their	  users	  the	  tools	  to	  share	  resources,	  but	  with	  some	  personalized	  me-­‐
ta-­‐level	   context.	   It	   is	   especially	   interesting	  when	   the	   users	   can	   add	   context	   in	   textual	  
format,	  as	   this	  gives	  us	   insight	   into	  how	  the	   learner	  positions	   the	   topic	  of	   the	  curated	  
link,	  with	  regard	  to	  other	  links	  and/or	  other	  topics.	  	  
¨ We	   interpret	   a	  user’s	   activity	  on	  a	   curation	  website	   as	   their	  personal	  user	  profiles	  
consisting	   of	   resources	   and	   their	   own	   contextualizing	   short	   self-­‐authored	   texts.	   These	  
texts	  are	  useful	  for	  a	  people	  recommender	  as	  they	  unveil	  some	  clues	  of	  the	  unique	  per-­‐
spective	  of	  the	  curator	  on	  the	  content	  of	  the	  curated	  links.	  The	  user	  is	  not	  merely	  shar-­‐









Figure	  5.1	  Model	  Hypothesis	  1	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Short	  written	  texts	  can	  be	  reduced	  to	  sets	  of	  words	  using	  natural	  language	  processing	  tech-­‐
niques,	   by	   extracting	   lexically	   important	  words	   from	   the	   learner-­‐authored	   texts.	  Although	  
these	   techniques	   are	   technically	   heavier	   than	   e.g.	   using	   platforms	   with	   user-­‐given	   tags,	  
there	  is	  an	  added	  value,	  which	  we	  will	  illustrate	  with	  an	  example,	  in	  which	  the	  lexical	  words	  
have	  been	  italicized.	  Suppose	  the	  following	  situation:	  
Person	   A’s	   comment:	   “this	   article	   shows	   that	   human	   intelligence	   is	   related	   to	   up-­‐
bringing”	  	  
Person	  B’s	  comment:	  “we	  see	  that	  human	  intelligence	  depends	  on	  natural	  talent	  and	  
upbringing”	  
	  
In	   this	   example,	   person	   B	   is	   talking	   about	   more	   concepts	   than	   person	   A.	   But	   more	   im-­‐
portantly,	   the	  collection	  of	   lexical	  words	   indicates	  that	  person	  B	  talks	  of	  a	  different	   (more	  
nuanced)	  type	  of	  relation	  between	  the	  concepts	  (namely,	  depends	  vs.	  related).	  This	  subtle	  
but	   semantically	   significant	   difference	   cannot	   be	   captured	   through	   the	   use	   of	   user-­‐given	  
tags	  alone,	  as	  tags	  are	  primarily	  used	  to	  describe	  something	  on	  a	  general	  level.	  	  
In	  this	  way,	  we	  can	  create	  a	  content-­‐based	  user	  profile	  of	  the	  users	  within	  our	  people	  rec-­‐
ommender.	  As	   these	  user	  profiles	   stem	  directly	   from	  the	  user’s	   texts	  and	  vocabulary	  use,	  
we	  may	  presume	  that	  they	  are	  close	  to	  the	  learner’s	  understanding	  of	  the	  topic.	  The	  profiles	  
can	  then	  be	  matched	  according	  to	  similarity	  and	  dissimilarity:	  	  
Word-­‐space	  similarity:	  We	  can	  measure	  to	  what	  extent	  two	  learners	  are	  talking	  about	  the	  
same	  concepts.13	  To	  achieve	  this,	  we	  can	  group	  all	  the	  keywords	  a	  learner	  uses	  in	  their	  au-­‐
thored	  texts	  together.	  The	  user	  profile	  of	  the	  learner	  then	  consists	  of	  one	  large	  set	  of	  key-­‐
words,	  which	  we	  can	  compare	  with	  another	   learner’s	   set.	  This	   type	  of	   similarity	  has	  been	  
used	   before,	   often	   using	   Jaccard	   similarity	   or	   cosine	   similarity.	   In	   this	   research,	   we	   have	  
used	  Jaccard	  similarity.	  	  
Tagset	  dissimilarity:	  We	  can	  measure	  to	  what	  extent	  learners	  agree	  with	  each	  other	  in	  the	  
relations	   they	   see	   between	   concepts.	  We	   assume	   that	   the	   co-­‐occurrence	   of	   two	   lexically	  
important	  words	  within	  one	  learner-­‐authored	  text	  snippet	  is	  an	  indication	  that	  the	  learner	  
sees	  a	  direct	  relation	  between	  the	  concepts	  described	  by	  the	  words.	  We	  do	  not	  necessarily	  
know	  in	  which	  way	  the	  learner	  relates	  the	  concepts,	  but	  we	  do	  know	  that	  the	  learner	  per-­‐
ceives	  some	  relation	  between	  the	  concepts	  as	  they	  occur	   in	  the	  same	  text	  snippet.	  This	   is	  
plausible	  as	  the	  learner-­‐authored	  text	  snippets	  we	  use	  are	  limited	  in	  length14,	  thereby	  mak-­‐
ing	  the	  likelihood	  of	  a	  user-­‐perceived	  relation	  between	  the	  concepts	  higher.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13	  There	  are	  several	  ways	  to	  define	  the	  difference	  between	  concepts	  and	  words.	   In	  this	  article,	  we	  keep	  this	  
distinction	  minimal,	  by	  aligning	  words	  with	  a	  common	  stem	  to	  the	  same	  concept.	  	  
14	  This	  is	  the	  prevalent	  situation	  in	  most	  social	  networking	  sites,	  apart	  from	  learner	  weblogs	  where	  the	  length	  
of	  the	  learner-­‐authored	  text	  can	  be	  longer.	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A	   simple	   method	   to	   achieve	   this	   is	   to	   group	   together	   the	   keywords	   emerging	   from	   the	  
same-­‐authored	  text,	  thereby	  creating	  separate	  collections	  of	  keywords	  for	  a	  same	  individu-­‐
al.	  The	  content	  and	   the	  contextualization	  added	  by	   the	  user	  can	  be	  described	   in	   terms	  of	  
“tags”,	  the	  term	  we	  use	  to	  describe	  lexical	  words	  with	  a	  unique	  semantic	  value.	  A	  collection	  
of	  tags,	  that	  we	  call	  a	  “tagset”,	  indicates	  that	  the	  user	  sees	  some	  relation	  between	  the	  se-­‐
mantic	  values	  of	  the	  tags	  in	  the	  tagset.	  In	  other	  words,	  the	  tags	  in	  the	  tagset	  have	  some	  se-­‐
mantic	  or	  pragmatic	   relation,	  which	  has	  been	   imprinted	  on	  them	  by	  the	  user.	  Each	  tagset	  
can	  be	   traced	  back	   to	   the	  combination	  of	  a	   resource	  and	  a	  contextualizing	  authored	   text.	  
Consequently,	   the	   learner	   is	   then	   represented	   by	   several	   smaller	   tagsets,	   instead	   of	   one	  
large	   set	   of	   keywords.	   Tagsets	   can	   be	   created	   for	   all	   authored	   text	   snippets	   of	   a	   learner.	  
Tagsets	  of	  different	  users	  can	  be	  compared	  in	  several	  ways.	  For	  our	  purposes,	  we	  look	  for	  
users	  who	  have	  partially	  overlapping	  tagsets.	  This	  would	   indicate,	   that	  they	  both	  see	  rela-­‐
tions	   between	   two	   or	  more	   concepts	   but	   individually	   also	   relate	   these	   concepts	   to	   other	  
concepts,	  which	  would	  be	  new	  to	  the	  other	  learner.	  	  
	  
	  
Figure	  5.2	  Diagrammatic	  illustration	  of	  Keywords	  and	  Tagsets	  of	  a	  prototypical	  user	  
	  
Figure	  5.2	  illustrates	  the	  two	  types	  of	  user	  representations,	  for	  Jaccard	  similarity	  and	  tagset	  
dissimilarity.	  As	  both	  these	  methodologies	  start	  from	  the	  same	  types	  of	  user	  profiles	  (key-­‐
words	   extracted	   from	   learner-­‐authored	   text	   snippets)	   and	   work	   with	   similar	   concepts	   of	  
matching	  (overlap	  in	  sets),	  we	  expect	  that	  the	  resulting	  matches	  will	  be	  similar	  for	  most	  us-­‐
ers.	  However,	  as	  both	  methodologies	  emphasize	  different	  aspects	  in	  the	  recommendations,	  
it	   is	   expected	   that	  both	  methodologies	  will	   bring	  up	  differences	   in	   their	   relevance	   to	   and	  
appreciation	  by	  the	  user.	  This	  brings	  us	  to	  the	  next	  hypothesis:	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HYPOTHESIS	  2:	  Matching	  based	  on	  similarity	  and	  matching	  based	  on	  dissimilarity	  achieves	  
different	  user-­‐perceived	  results.	  	  
1. Matching	  users	  on	  the	  basis	  of	  similarity	  will	  provide	  more	  relevant	  content	  to	  users	  
than	  matching	  them	  on	  the	  basis	  of	  dissimilarity.	  	  
2. Matching	  users	  on	  the	  basis	  of	  dissimilarity	  will	  give	  users	  the	  perception	  of	  a	  higher	  
experience	  of	  breakdown	  than	  matching	  them	  on	  the	  basis	  of	  similarity.	  	  
3. The	  more	   tags	   are	   shared	   between	   users,	   the	  more	   the	   recommended	   content	   is	  







We	  selected	  the	  content	  curation	  website	  Scoop.IT	   for	   this	  experiment,	  as	   it	   is	  one	  of	   the	  
most	  widely	  used	  and	  well-­‐known	  curation	  websites.	  But	  more	   importantly,	   it	   is	  primarily	  
based	   on	   text,	   and	   thus	   conducive	   to	   lifelong	   learning.	   On	   Scoop.IT,	   users	   can	  manage	   a	  
page	  dedicated	  to	  a	   topic	  of	   their	  choice	  and	  select	  and	  gather	  relevant	  resources	  on	  this	  
topic.	  Moreover,	  the	  user	  can	  add	  to	  the	  content	  of	  the	  resource	  by	  giving	  some	  meta-­‐level	  
insights	  or	  comments,	  contextualizing	  the	  content	  of	  the	  resource.	  	  
The	   participants	   of	   our	   experiment	  were	   Scoop.IT	   users,	   or	   curators,	  maintaining	   at	   least	  
one	  topic	  page	  on	  the	  website.	  To	  select	  these	  participants,	  we	  followed	  the	  following	  pro-­‐
cedure:	  	  
We	  selected	  the	  topics	  “educational	  technology”,	  “networked	  learning”	  and	  “higher	  educa-­‐
tion”	  as	  the	  domains	  of	  interest	  for	  our	  experiment.	  Then,	  we	  searched	  for	  Scoop.IT	  pages	  
on	   these	   topics,	   through	   a	   general	   keyword	   search	   on	   the	   Scoop.IT	   homepage.	   The	   key-­‐
words	   used	  were	   “Higher	   Education”	   (306	   results),	   “Networked	   Learning”	   (10),	   “Educa-­‐
tional”	  (567)	  and	  “Learning”	  (3452).	  The	  results	  were	  filtered	  on	  the	  following	  criteria:	  	  
• the	  page	  is	  curated	  by	  individuals	  and	  not	  by	  a	  group	  of	  people	  or	  an	  organization.	  
• The	  page	  has	  a	  Scoop.IT	  score	  above	  35.	  
• The	  primary	  language	  of	  the	  page	  is	  English.	  This	  means	  most	  posts	  are	  English	  posts	  
and	  most	  user-­‐added	  insights	  are	  in	  English.	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This	  resulted	  in	  a	  list	  of	  about	  240	  selected	  Scoop.IT	  pages,	  associated	  with	  its	  curator.	  This	  
was	  our	  initial	  list	  of	  240	  participants	  (List1).	  From	  these	  240	  Scoop.IT	  pages,	  we	  filtered	  out	  
those	   with	   user-­‐authored	   insights	   or	   meta-­‐reasoning	   texts.	   This	   created	   a	   subset	   of	   149	  
Scoop.IT	   pages	   (List2).	   When	   reducing	   these	   subsets	   to	   tags	   and	   collections	   of	   tags	   and	  
grouping	   the	  people	  with	  multiple	  Scoop.IT	  pages	   in	   List1,	   the	   list	   further	   reduced	   to	  138	  
pages	  and	  curators	  (List3).	  These	  138	  curators	  were	  approached	  to	  fill	  in	  a	  personalized	  sur-­‐
vey	  to	  evaluate	  recommended	  matches;	  we	  received	  46	  filled-­‐in	  usable	  surveys	  (List4).	  	  
	  
Instruments	  and	  Measures	  
We	  created	  two	  instruments	  to	  collect	  measurements	  for	  this	  experiment:	  a	  recommender	  
system	  and	  a	  personalized	  set	  of	  probes.	  
I.	  RECOMMENDER	  SYSTEM	  
The	  first	   instrument	  was	  a	  people	  recommender	  with	   its	  user	  database	  and	  two	  matching	  
algorithms,	  which	  was	  created	  as	  follows:	  	  
Content-­‐based	  User	   profile.	   For	   each	   Scoop.IT	   page	  on	   List1,	   the	   last	   200	   scoops	  of	   each	  
collected	   Scoop.IT	   feed	  were	   gathered	   to	   create	   a	   user	   database,	   consisting	   of	   a	   total	   of	  
32,360	  collected	  Scoop.IT	  posts.	  This	  list	  of	  Scoop.IT	  posts	  was	  then	  reduced	  to	  contain	  only	  
those	   posts	   with	   a	   user-­‐added	  meta-­‐reasoning	   in	   the	   form	   of	   an	   insight.	   This	   created	   a	  
smaller	  subset	  of	  2957	  Scoop.IT	  posts	  from	  149	  Scoop.IT	  pages.	  This	  subset	  was	  then	  trans-­‐
formed	   to	   tagsets	   through	   the	  application	  of	   three	  natural	   language	  processes.	  Firstly	   the	  
text	  of	  each	  post	  was	  tokenized	  using	  the	  Natural	  Language	  Toolkit	  (NLTK	  in	  Python)	  to	  cre-­‐
ate	  token-­‐tagsets	  (illustrated	  in	  Figure	  5.3).	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To	  retain	  lexically	  relevant	  words	  and	  to	  remove	  outsiders,	  we	  then	  removed	  the	  most	  fre-­‐
quent	  (more	  than	  150	  occurrences)	  and	  least	  frequent	  words	  (less	  than	  3	  occurrences)	  from	  
these	   token-­‐tagsets.	   To	   relate	  words	  with	   common	   stems,	   such	   as	   e.g.	   “collaborate”	   and	  
“collaboration”,	   the	   tokens	   were	   then	   stemmed	   with	   the	   Porter	   stemmer,	   inbuilt	   in	   the	  
NLTK.	  Duplicates	  were	  then	  removed	  to	  create	  tagsets	  with	  unique	  tags,	   resulting	   in	  2715	  
unique	  lexemes	  over	  the	  whole	  dataset.	  	  
This	  allowed	  us	  to	  create	  two	  types	  of	  content-­‐based	  user	  profiles	  for	  each	  of	  the	  138	  partic-­‐
ipants:	  (i)	  a	  set	  of	  tags	  W	  for	  the	  Jaccard	  matching	  and,	  (ii)	  a	  set	  of	  tagsets	  S	  for	  the	  tagset	  
matching.	  	  
In	  the	  retained	  user	  database	  of	  148	  users,	  containing	  2957	  Scoop.IT	  posts	  with	  user-­‐added	  
insights,	  we	  found	  a	  total	  of	  197,120	  alphabetical	  tokens,	  of	  which	  15,560	  are	  unique.	  This	  
gives	   an	   average	   of	   66.66	   tokens	   per	   scoop	   or	   an	   average	   5.26	   unique	   tokens	   per	   post,	  
showing	  a	  high	  proportion	  of	   lexical	  words	   in	  the	  authored	  texts.	   In	  other	  words,	  the	  user	  
representations	  are	  of	  high	  quality.	  	  
After	  stemming	  and	  removing	  the	  tokens	  with	  high	  and	  low	  frequencies,	  we	  retained	  2886	  
Scoop.IT	   posts	   or	   tagsets.	   We	   retained	   4002	   unique	   lexical	   words,	   which	   came	   to	   2715	  
unique	   stemmed	   tags	   or	   concepts.	   Proportionally,	   this	   is	   about	   0.94	   tags	   (concepts)	   per	  
Scoop.IT	  post.	  The	  representations	  are	  adaptable	  and	  scalable	  for	  all	  lengths	  of	  text.	  	  
For	  each	  person,	  we	  have	  two	  user	  profiles,	  consisting	  either	  of	  a	  number	  of	  tagsets,	  or	  one	  
set	  of	  keywords	  (Table	  5.1),	  which	  varies	  in	  length.	  There	  is	  a	  medium	  correlation	  between	  
these	  two	  distributions.	  	  
Table	  5.1	  Distributions	  User	  profile	  for	  participants	  (n=139),	  r	  =	  0.572,	  p	  <	  0.01	  
Figure	  5.3	  Example	  of	  a	  Scoop.IT	  post	  (top)	  and	  tokenized	  version	  (below)	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   Minimum	   Maximum	   M	   Variance	   SD	  
Number	  of	  tagsets	   1	   210	   20.76	   1137.65	   33.73	  
Length	   of	   keyword	  
set	  









Figure	  5.4	  shows	  a	  plot	  of	  the	  length	  of	  a	  keyword	  set	  to	  the	  number	  of	  tagsets	  associated	  
to	  a	  same	  person.	  The	  high	  density	  of	  dots	   in	   the	  bottom-­‐left	  corner	  of	   the	  plot	   indicates	  
that	  most	  people	  write	  posts	  (tagsets)	  using	  a	  limited	  numbers	  of	  concepts	  (keywords).	  
	  
	  
Matching	   algorithms.	  With	   these	   user	   profiles,	  we	   next	   calculated	   recommendations	   be-­‐
tween	  the	  people	  in	  the	  user	  database	  using	  two	  methodologies:	  (i)	  Jaccard	  similarity	  using	  
Figure	  5.4	  Plot	  of	  length	  of	  keyword	  sets	  to	  number	  of	  tagsets	  
(n=139)	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one	  large	  set	  of	  keywords	  per	  user,	  and	  (ii)	  tagset	  similarity	  employing	  multiple	  tagsets	  per	  
user.	  	  
1. Jaccard	  similarity	  
In	  this	  method,	  we	  calculated	  similarity	  between	  two	  users	  based	  on	  their	  common	  usage	  of	  
tags,	  using	  the	  Jaccard	  coefficient.	  Jaccard	  similarity	  coefficients	  were	  calculated	  between	  all	  
users	  and	  a	  distance	  matrix	  was	  created.	  Per	  user	  in	  the	  database,	  we	  ranked	  the	  matches	  
according	   to	   their	  matching	   scores	   establishing	   a	  best	   Jaccard	  match	   and	  a	  worst	   Jaccard	  
match.	  	  
2. Tagset	  dissimilarity	  
In	  this	  method,	  we	  calculate	  similarity	  between	  two	  users	  based	  on	  how	  they	  use	  tags	  to-­‐
gether,	  for	  each	  of	  their	  tagsets.	  We	  distinguish	  four	  types	  of	  overlaps	  between	  two	  tagsets	  
T	  and	  S:	   (i)	   completely	  equal	   tagsets	  T=S	   (typeA),	   (ii)	  one	   is	   the	  subset	  of	   the	  other	  T	  ⊂	   S	  
(TypeB),	   (iii)	   the	  two	  tagsets	  share	  some	  elements	  but	  both	  also	  have	  their	  own	  elements	  
¬(|T	  ∩	  S|	  =	  0)	  AND	  (|T|	  >	  |T	  ∩	  S|	  OR	  |S|	  >	  |T	  ∩	  S|)	  (TypeC);	  (iv)	  the	  two	  tagsets	  do	  not	  
share	  any	  elements	  T	  ∩	  S	  =	  ∅	   (TypeD).	   In	  particular,	   the	  distribution	  of	  Type	  C	  shows	  the	  
extent	  to	  which	  two	  users	  are	  talking	  about	  the	  same	  topics,	  but	  each	  relates	  these	  common	  
topics	  to	  other	  topics.	  This	   form	  of	  overlap	  brings	  to	  the	  fore	  critical	  differences	   in	  under-­‐
standing	  between	  two	  users.	  	  
The	   proportion	   of	   TypeC	   overlaps	   in	   the	   tagsets	   of	   two	   users	   can	   be	   used	   as	   a	   distance	  
measure	  to	  match	  users.	  However,	  this	  measure	  needs	  to	  take	   into	  account	  the	  great	  dis-­‐
parity	  in	  the	  number	  of	  tagsets	  per	  participant	  (ranging	  from	  1	  to	  188).	  To	  minimize	  the	  ef-­‐
fect	  of	  this	  disparity,	  we	  take	  the	  10-­‐base	  logarithm	  of	  the	  number	  of	  matched	  tagsets	  per	  
pair	  of	  participants.	  A	  greater	  number	  of	  matched	  tagsets	   (and	  subsequently	  a	  higher	   log)	  
indicates	  more	  evidence	  for	  the	  match.	  This	  results	  in	  the	  following	  formulation	  of	  a	  match-­‐
ing	  score σ:	  	  
	  
For	  person	  A	  with	  |S(A)|	  =a	  and	  person	  B	  with	  |S(B)|	  =b:	  
	   	   	   Type	  C	  
	   σ	  (A,B)	  =	  -­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	   *	  log	  (a*b)	  
	   	   	   a	  *	  b	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With	  this	  matching	  score,	  we	  calculated	  distances	  between	  all	  users	  and	  created	  a	  distance	  
matrix.	  Per	  user	  in	  the	  database,	  we	  ranked	  the	  matches	  according	  to	  their	  matching	  scores	  
establishing	  a	  best	  tagset	  match	  and	  a	  worst	  tagset	  match.	  
In	  the	  tagsets,	  we	  calculated	  a	  total	  of	  7,404,820	  matched	  tagset	  pairs	  between	  the	  139	  par-­‐
ticipants,	  which	  are	  distributed	  across	  the	  4	  types	  of	  overlap	  as	  in	  Table	  5.2.	  The	  vast	  majori-­‐
ty	  of	  matched	   tagset	  pairs	  are	  of	   type	  D	   (no	  overlap)	   (79,34%),	   followed	  by	   type	  C	   (some	  
overlap)	  (20,55%).	  There	  are	  extremely	  low	  proportions	  of	  Type	  A	  (full	  overlap)	  and	  Type	  B	  
(subset).	  
	  
Table	  5.2	  Absolute	  and	  Proportional	  numbers	  of	  matched	  tagset	  types	  
	   Number	   Percentage	  
Type	  A	   19	   0.00%	  
Type	  B	   8386	   0.11%	  
Type	  C	   1521503	   20.55%	  
Type	  D	   5874912	   79.34%	  
Total	   7404820	   100%	  
	  
Considering	   each	   unique	   matched	   pair	   of	   participants	   (n=9593),	   we	   have	   two	   matching	  
scores	  (a	  Jaccard	  score	  and	  a	  tagset	  score)	  per	  matched	  pair.	  Table	  5.3	  shows	  a	  summary	  of	  
the	  distributions	  of	  these	  scores.	  There	  is	  a	  strong	  correlation	  between	  them,	  as	  is	  also	  visi-­‐
ble	  in	  Figure	  5.3.	  
	  
Table	  5.3	  Distribution	  of	  Jaccard	  scores	  and	  Tagset	  scores	  (n=	  9593),	  r=0.72,	  p<	  0.01	  
	   Minimum	   Maximum	   M	   Variance	   SD	  
Jaccard	  
scores	  
0	   0.501	   0.0559	   0.0037	   0.0612	  
Tagset	  
Scores	  









The	  results	  show	  the	  relationship	  between	  the	  two	  matching	  algorithms.	  The	  distribution	  of	  
the	  matched	  tagsets	  across	  the	  4	  types	  of	  overlaps	  shows	  that	  nearly	  80%	  of	  the	  tagsets	  are	  
not	  related	  to	  each	  other.	  The	  second	  largest	  group	  is	  formed	  by	  those	  matched	  tagsets	  that	  
have	  a	  partial	  overlap	   (20.55%).	  A	   remarkable	  observation	   is	   that	   total	  overlap	  or	   subsets	  
are	  practically	  non-­‐existent.	   The	  use	  of	  partial	  overlap	  between	  matched	   tagsets	   (Type	  C)	  
therefore	   is	  a	  good	  indicator	  for	  the	  relationship	  between	  two	  participants’	  understanding	  
of	  a	  topic.	  The	  tagset	  scores	  have	  a	  greater	  variance	  than	  the	  Jaccard	  scores.	  The	  high	  corre-­‐
lation	  (r=0.72)	  between	  the	  Jaccard	  scores	  and	  the	  tagset	  score	  shows	  that	  both	  matching	  
methodologies	   uncover	   similar	   factors	   from	   the	   comparisons.	   However,	   there	   are	   differ-­‐
ences	  between	  the	  methodologies.	  
II.	  PROBES	  
The	  second	  instrument	  was	  a	  set	  of	  personalized	  probes	  per	  participant	  to	  evaluate	  the	  rec-­‐
ommendations	  made	  for	  them	  in	  our	  experiment.	  Through	  3	  5-­‐point	  Likert-­‐scale	  questions,	  
we	  wanted	  to	  gauge	  to	  what	  extent	  the	  recommendations	  fulfill	  the	  following	  needs	  for	  an	  
individual	  user:	  	  
• CONTENT	  RELEVANCE	  (CR):	  This	  feed	  contains	  new	  and	  relevant	  information	  for	  me.	  
• EXPERIENCE	   OF	   BREAKDOWN	   (BD):	   The	   comments	   and	   opinions	   expressed	   in	   this	  
feed	  make	  me	  re-­‐assess	  my	  thoughts	  about	  this	  topic.	  	  
• DESIRE	  TO	  CONNECT	  (DC):	  I	  would	  like	  to	  engage	  in	  a	  discussion	  with	  the	  curator	  of	  
this	  feed.	  
	  
Figure	  5.5	  Plot	  of	  Tagset	  scores	  to	  Jaccard	  Scores	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Research	  design	  	  
The	  research	  design	  covers	  two	  stages.	  First,	  we	  calculated	  the	  matches	  between	  the	  partic-­‐
ipants,	  according	  to	  the	  methodologies	  of	  similarity	  and	  dissimilarity.	  	  
Then,	  we	  evaluated	  the	  calculated	  matches	  by	  presenting	  them	  to	  the	  participants	   in	  per-­‐
sonalized	  sets	  of	  probes.	  As	  presenting	  all	  matches	  to	  all	  users	  would	  be	  cumbersome,	  we	  
selected	  4	  recommended	  matches	  for	  each	  participant.	  To	   judge	  which	  ones	  to	  select,	  we	  
took	  a	  closer	  look	  at	  the	  results	  of	  the	  tagset	  and	  Jaccard	  matches.	  The	  following	  emerged:	  	  
• For	  130	  of	  the	  139	  users	  in	  the	  database,	  the	  best	  tagset	  match	  is	  one	  of	  a	  limited	  set	  
of	  4	  users.	  The	  9	  remaining	  users	  have	  9	  different	  best	  tagset	  matches.	  	  
• The	   best	   matches	   in	   the	   Jaccard	   calculations	   do	   not	   show	   such	   a	   high	   degree	   of	  
agreement	  across	  the	  users.	  	  
• 136	  of	  the	  139	  users	  have	  the	  same	  worst	  Jaccard	  and	  tagset	  matches.	  These	  often	  
come	  from	  the	  same	  set	  of	  10	  users.	  	  
• The	  second	  worst	  Jaccard	  and	  tagset	  similarities	  are	  also	  in	  agreement	  for	  most	  us-­‐
ers	  in	  the	  database.	  	  
These	  results	  prompted	  us	  to	  draft	  the	  personalized	  set	  of	  4	  matches	  for	  each	  person:	  	  
 T1:	  One	  common	  best	  tagset	  match	  	  
 T2:	  One	  best	  Jaccard	  match	  
T3:	  One	  common	  worst	  tagset	  match	  
 T4:	  One	  optimal	  worst	  Jaccard	  match	  
	  
We	   created	   personalized	   probes	   for	   every	   user	   in	   the	   database	   containing	   4	   anonymised	  
Scoop.IT	  feeds	  with	  three	  randomly	  selected	  posts.	  The	  139	  users	  from	  our	  database	  were	  
invited	  to	  evaluate	  their	  4	  recommended	  matched	  persons	  on	  the	  variables	  of	  “content	  rel-­‐
evance	  CR”,	  “experience	  of	  breakdown	  BD”	  and	  “desire	  to	  connect	  DC”	  through	  an	  online	  
form.	  	  
	  
We	  have	  the	  following	  variables	  associated	  with	  each	  matched	  pair	  of	  participants	  and	  asso-­‐
ciated	  with	  each	  participant	  (Table	  5.4).	  
Table	  5.4	  Variables,	  their	  descriptions	  and	  the	  entities	  they	  belong	  to	  
Associated	  
with	  entity	  
Variable	   Description	  of	  variable	  
For	   each	  
matched	  pair:	  
For	   partici-­‐
pant	   A	   with	  
number	   of	   matched	   tagsets	  
k	  =	  x*y	  
each	   matched	   pair	   of	   participants	  
have	   a	   total	   number	   of	   matched	  
tagsets,	  which	  is	  the	  product	  of	  both	  
participants	  tagsets.	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number	   of	  
tagsets	   x	   and	  
participant	   B	  
with	   number	  
of	  tagsets	  y	  
number	  of	   tagsets	  per	  over-­‐
lap	  type	  
• TypeA	  	  
• TypeB	  	  
• TypeC	  	  
• TypeD	  	  
Number	   of	   the	   total	   number	   of	  
matched	   tagsets	   k	   in	   each	   type	   of	  
overlap	  
• TypeA	  -­‐	  total	  overlap	  
• TypeB	  -­‐	  subset	  of	  
• TypeC	  -­‐	  partial	  overlap	  
• TypeD	  -­‐	  no	  overlap	  
	  
number	  of	  tags	  in	  overlap	  in	  
TypeC	  
In	  each	  of	  the	  matched	  tagsets	  pairs	  
of	   type	   C	   with	   partial	   overlap,	   we	  
checked	   the	  number	  of	   shared	   tags.	  
This	  variable	  is	  the	  maximum	  of	  the-­‐
se	  numbers.	  	  
Jaccard	  similarity	  score	   Score	   for	   similarity	   for	   the	  matched	  
pair	  
Tagset	  dissimilarity	  score	   Score	   for	   dissimilarity	   for	   the	  
matched	  pair	  
For	   each	   par-­‐
ticipant	   who	  
responded	   to	  
the	  survey	  
Evaluation	   Content	   Rele-­‐
vance	  for	  T1,	  T2,	  T3	  and	  T4	  
Scores	   on	   a	   5-­‐point	   Likert	   scale,	   for	  
each	  of	  the	  4	  recommended	  matches	  
Evaluation	   Experience	   of	  
Breakdown	   for	   T1,	   T2,	   T3	  
and	  T4	  
Scores	   on	   a	   5-­‐point	   Likert	   scale,	   for	  
each	  of	  the	  4	  recommended	  matches	  
Evaluation	  Desire	  to	  Connect	  
for	  T1,	  T2,	  T3	  and	  T4	  
Scores	   on	   a	   5-­‐point	   Likert	   scale,	   for	  
each	  of	  the	  4	  recommended	  matches	  
Preference	   to	   follow	   a	   rec-­‐
ommended	   match	   for	   T1,	  
T2,	  T3	  and	  T4	  
Yes/no	   answer	   to	   if	   they	   want	   to	  




Of	  the	  139	  surveys	  sent	  out	  to	  participants,	  we	  received	  46	  completed	  surveys.	  In	  the	  anal-­‐
yses,	  we	  adopt	  the	  common	  practice	  of	  treating	  Likert	  scales	  as	  interval	  scales.	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  To	  test	  our	  first	  hypothesis,	  we	  consider	  the	  correlation	  between	  the	  three	  variables:	  con-­‐
tent	  relevance	  (CR),	  experience	  of	  breakdown	  (BD)	  and	  desire	  to	  connect	  (DC).	  We	  expect	  to	  
see	  positive	  correlations	  between	  all	  three	  variables,	  as	  the	  more	  relevant	  a	  content	  is	  rat-­‐
ed,	   the	  more	   it	  would	   increase	   the	  experience	  of	   breakdown,	   and	   subsequently,	   increase	  
the	  desire	  to	  connect	  with	  the	  person	  behind	  the	  content.	  As	  described,	  we	  used	  two	  meth-­‐
odologies	   to	   select	   content	   that	   is	   relevant,	   namely	   similarity	   and	   dissimilarity.	   For	   both	  
methodologies,	  the	  best	  matches	  aim	  to	  present	  highly	  relevant	  content,	  whereas	  the	  worst	  
matches	  present	  not	  relevant	  content.	  	  
The	   first	   relation	   we	   look	   at	   is	   that	   between	   content	   relevance	   (CR)	   and	   experience	   of	  
breakdown	   (BD).	   Table	   5.5	   shows	   the	   correlations	   between	   these	   two	   variables	   for	   the	   4	  
groups	  of	  matches.	  	  
	  
Table	  5.5	  Correlations	  between	  content	  relevance	  (CR)	  and	  experience	  of	  breakdown	  (BD)	  
Types	  of	  matches	   Correlation	   between	   CR	  
and	  BD	  	  
T1:	  Best	  dissimilarity	  	   0.546**	  
T2:	  Best	  similarity	   0.354*	  
T3:	  Worst	  dissimilarity	  	   0.514**	  
T4:	  Worst	  similarity	   0.794**	   	  
**	  p<0.01,	  *p<0.05	  
The	   first	   thing	  we	  notice	   is	   that	  all	   the	  correlations	  are	  positive,	  and	  of	  a	  medium-­‐to-­‐high	  
strength.	  This	  supports	  our	  expectations	  that	  content	  relevance	  is	  positively	  associated	  with	  
the	  experience	  of	  breakdown.	  Furthermore,	  we	  also	  see	  that	  the	  correlation	  coefficients	  for	  
best	  dissimilarity	  and	  worst	  dissimilarity	  are	  both	  around	  about	  the	  same	  number	  (0.5).	  This	  
means	  that	  the	  variability	  of	  the	  data	  remains	  the	  same	  for	  both	  the	  best	  and	  worst	  match-­‐
es.	  For	  the	  methodology	  of	  similarity,	  there	  is	  a	  much	  bigger	  variability,	  as	  CR	  and	  BD	  show	  a	  
strong	   correlation	   for	   the	   worst	   matches	   (0.79)	   whereas	   this	   value	   is	   0.35	   for	   the	   best	  
matches.	   In	   other	  words,	   the	   user	   evaluations	   of	   the	   best	   similarity	  matches	   for	   content	  
relevance	  and	  experience	  of	  breakdown	  are	  much	  more	  diverse.	  	  
This	   difference	   between	   the	   two	  methodologies	   is	   also	   noticeable	   in	   the	   correlations	   be-­‐
tween	  experience	  of	  breakdown	  (BD)	  and	  desire	  to	  connect	  (DC).	  Table	  5.6	  shows	  the	  Pear-­‐
son	  correlations	  between	  BD	  and	  DC,	  and	  the	  partial	  correlation	  between	  these	  variables,	  
controlling	  for	  content	  relevance	  (CR).	  
Table	  5.6	  Correlations	  and	  partial	  correlations	  between	  experience	  of	  breakdown	  (BD)	  and	  desire	  to	  connect	  
(DC)	  (controlling	  for	  content	  relevance	  CR)	  
Types	  of	  matches	   Correlation	   between	   BD	  
and	  DC	  	  
Partial	   correlation	   be-­‐
tween	  BD	  and	  DC,	  control-­‐
ling	  CR	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T1:	  Best	  dissimilarity	   0.770**	   0.692**	  
T2:	  Best	  similarity	   0.402**	   0.339*	  
T3:	  Worst	  dissimilarity	  	   0.642**	   0.497**	  
T4:	  Worst	  similarity	   0.849**	   0.629**	  
**	  p<0.01,	  *p<0.05	  
These	  correlation	  scores	  also	  show	  the	  difference	   in	  variability	  between	  best	  matches	  and	  
worst	   matches	   for	   both	   methodologies.	   Regarding	   dissimilarity,	   the	   best	   matches	   show	  
highly	  correlated	  evaluation	  scores	  for	  experience	  of	  breakdown	  (BD)	  and	  desire	  to	  connect	  
(DC),	   controlling	   for	   content	   relevance	   (CR).	   This	   strong	   correlation	   is	   maintained	   in	   the	  
worst	   dissimilarity	   matches	   with	   a	   partial	   correlation	   of	   0.497.	   Regarding	   similarity,	   the	  
worst	  matches	  again	  show	  a	  strong	  correlation	  between	  BD	  and	  DC,	  one	  that	  remains	  strong	  
while	  controlling	  for	  content	  relevance.	  However,	  these	  variables	  are	  not	  as	  strongly	  corre-­‐
lated	  in	  the	  best	  matches,	  indicating	  that	  there	  is	  much	  more	  variability	  here.	  	  
These	  results	  seem	  to	   indicate	  that	  matching	  on	  dissimilarity	  gives	  us	  a	  much	  more	  stable	  
methodology	  to	  predict	  a	  user’s	  experience	  of	  content	  and	  desire	  to	  connect	  with	  the	  rec-­‐
ommended	  match.	  Matching	  on	  similarity	  performs	  well	  in	  the	  worst	  matches,	  where	  there	  
is	   none	   to	   very	   little	   similarity.	   Evaluations	   of	   best	   similarity	  matches	   are	   however	  much	  
more	  varied.	  	  
In	  the	  second	  hypothesis,	  we	  claim	  that	  there	  are	  differences	  in	  the	  evaluation	  between	  the	  
two	  different	  methods	  of	  matching,	  namely	  tagset	  dissimilarity	  and	  Jaccard	  similarity.	  This	  
has	  already	  been	  indicated	  by	  the	  correlation	  analysis.	  We	  are	  specifically	  interested	  in	  how	  
the	  methods	  of	  matching	  perform	   in	  predicting	   the	  user	  evaluations	  of	   the	  best	  matches.	  
We	  therefore	  conducted	  a	  within-­‐subjects	   repeated	  measures	  ANOVAs	   for	   the	  3	  variables	  
(content	  relevance,	  experience	  of	  breakdown	  and	  desire	  to	  connect)	   for	  the	  best	  matches	  
(T1	  and	  T2),	  considering	  two	  conditions:	  tagset	  dissimilarity	  matching	  and	  Jaccard	  similarity	  
matching.	  	  
Best	  Matches.	  As	  we	  only	  compare	  the	  variables	  in	  two	  conditions,	  Mauchly’s	  test	  showed	  
that	  the	  assumption	  of	  sphericity	  is	  not	  violated.	  
For	  content	  relevance,	  a	  within-­‐subjects	  repeated	  measures	  ANOVA	  was	  conducted	  to	  com-­‐
pare	  the	  effect	  of	  matching	  method	  on	  content	  relevance	  in	  tagset	  dissimilarity	  and	  Jaccard	  
similarity	   conditions.The	   analysis	   showed	   a	   main	   effect	   of	   the	   matching	   method	   ,	   Wilks	  
Lambda	  =	  0.922,	  F(1,	  45)	  =	  3.784,	  p=0.058.	  The	   results	  are	  not	   significant	  at	   the	  5%-­‐level.	  
However,	  note	  they	  would	  be	  if	  we	  were	  to	  use	  an	  only	  slightly	  more	  relaxed	  alpha.	  Post	  hoc	  
comparisons	  between	  the	   two	  conditions	  showed	  a	  significant	  difference	   in	   the	  mean	  dif-­‐
ference	   for	   tagset	  dissimilarity	  matching	  method	   (M=3.52,	  SD=1.13)	  and	   Jaccard	   similarity	  
matching	  method	  (M=3.15,	  SD=0.965)	  conditions,	  p=0.017.	  This	  suggests	  that	  recommenda-­‐
tions	  made	  on	  the	  basis	  of	  dissimilarity	  are	  evaluated	  higher	  on	  content	  relevance	  than	  rec-­‐
ommendations	  made	  on	  the	  basis	  of	  similarity.	  The	  medium	  effect	  size	  (partial	  eta	  squared	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=	  0.078)	  and	  the	  low	  observed	  power	  (0.478	  –	  0.5)	  suggest	  that	  more	  research	  is	  needed	  to	  
arrive	  at	  reliable	  conclusions.	  
For	  experience	  of	  breakdown,	  a	  within-­‐subjects	  repeated	  measures	  ANOVA	  was	  conducted	  
to	  compare	  the	  effect	  of	  matching	  method	  on	  experience	  of	  breakdown	  in	  tagset	  dissimilari-­‐
ty	   and	   Jaccard	   similarity	   conditions.	   The	   analysis	   showed	   a	  main	   significant	   effect	   of	   the	  
match	   type,	  Wilks	   Lambda	   =	   0.879	   ,	   F(1,45)	   =	   6.198,	   p=0.017.	   Post	   hoc	   comparisons	   be-­‐
tween	  the	  two	  conditions	  showed	  a	  significant	  difference	  in	  the	  mean	  difference	  for	  tagset	  
dissimilarity	  matching	  method	   (M=2.96,	   SD=1.30)	   and	   Jaccard	   similarity	  matching	  method	  
(M=2.46,	  SD=1.03)	  conditions,	  p=0.017.	  This	  shows	  that	   for	  the	  best	  matches	  according	  to	  
dissimilarity	   have	   been	   evaluated	   significantly	   higher	   than	   the	   best	  matches	   according	   to	  
similarity.	  The	  large	  effect	  size	  (partial	  eta	  squared	  =	  0.121)	  and	  the	  observed	  power	  0.683	  -­‐	  
0.7	  make	  it	  reasonable	  to	  conclude	  the	  significant	  difference	  observed.	  
For	  desire	  to	  connect,	  a	  within-­‐subjects	  repeated	  measures	  ANOVA	  was	  conducted	  to	  com-­‐
pare	  the	  effect	  of	  matching	  method	  on	  desire	  to	  connect	  in	  tagset	  dissimilarity	  and	  Jaccard	  
similarity	  conditions.	  There	  was	  a	  non-­‐significant	  effect	  of	  the	  match	  type,	  Wilks	  Lambda	  =	  
0.948,	  F(1,45)	  =	  2.477,	  p=0.123.	  There	  was	  a	  low-­‐to-­‐medium	  effect	  size	  (partial	  eta	  squared	  
=	  0.052)	  and	  the	  observed	  power	  of	  0.338	  –	  0.34	  indicate	  the	  need	  for	  further	  research	  to	  
determine	  the	  relation	  between	  matching	  on	  dissimilarity	  and	  the	  desire	  to	  connect	  for	  best	  
matches.	  	  
The	  results	  of	  the	  ANOVAs	  of	  the	  best	  matches	  indicate	  that	  the	  tagset	  dissimilarity	  match-­‐
ing	  method	  seems	  to	  predict	  the	  user	  evaluations	  for	  BD	  better	  than	  the	  Jaccard	  similarity	  
matching	  method.	  	  
As	  both	  matching	  methods	   rank	   the	  calculated	  matches	   from	  best	  match	   to	  worst	  match,	  
our	  next	  step	  was	  to	  look	  into	  the	  user	  evaluations	  of	  other	  matches	  on	  this	  ranking.	  Work-­‐
ing	  with	   the	  data	  available,	  we	  conducted	  within-­‐subjects	   repeated	  measures	  ANOVAs	   for	  
the	  3	  variables	  (content	  relevance,	  experience	  of	  breakdown	  and	  desire	  to	  connect)	  for	  the	  
worst	  matches	  (T3	  and	  T4),	  again	  considering	  the	  two	  conditions:	  tagset	  dissimilarity	  match-­‐
ing	  and	  Jaccard	  similarity	  matching.	  	  
Worst	   Matches.	   As	   we	   only	   compared	   the	   variables	   in	   two	   conditions,	   Mauchly’s	   test	  
showed	  that	  the	  assumption	  of	  sphericity	  is	  not	  violated.	  
For	  content	  relevance,	  a	  within-­‐subjects	  repeated	  measures	  ANOVA	  was	  conducted	  to	  com-­‐
pare	  the	  effect	  of	  matching	  method	  on	  content	  relevance	  in	  tagset	  dissimilarity	  and	  Jaccard	  
similarity	  conditions.	  There	  was	  a	  non-­‐significant	  effect	  of	  the	  match	  type,	  Wilks	  Lambda	  =	  
0.997,	  F(1,	  45)	  =	  0.140,	  p=0.710.	  The	   low	  effect	   size	   (partial	  eta	  squared	  =	  0.003)	  and	   the	  
observed	  power	  0.066	  show	  inconclusive	  results,	  indicating	  the	  need	  for	  more	  research.	  
For	  experience	  of	  breakdown,	  a	  within-­‐subjects	  repeated	  measures	  ANOVA	  was	  conducted	  
to	  compare	  the	  effect	  of	  matching	  method	  on	  experience	  of	  breakdown	  in	  tagset	  dissimilari-­‐
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ty	   and	   Jaccard	   similarity	   conditions.	   The	   analysis	   showed	   a	   significant	  main	   effect	   of	   the	  
match	  type,	  Wilks	  Lambda	  =	  0.860,	  F(1,45)	  =	  7.341,	  p=0.010.	  Post-­‐hoc	  comparisons	  between	  
conditions	   showed	   a	   significant	   difference	   in	   the	  mean	   difference	   for	   tagset	   dissimilarity	  
matching	   method	   (M=2.28,	   SD=1.26)	   and	   Jaccard	   similarity	   matching	   method	   (M=2.72,	  
SD=1.22)	   conditions,	   p=0.010.	   This	   indicates	   that	   the	   recommendations	   of	  worst	  matches	  
based	  on	  dissimilarity	  were	  evaluated	  significantly	  lower	  than	  the	  recommendations	  based	  
on	  similarity.	  The	  large	  effect	  size	  (partial	  eta	  squared	  =	  0.140)	  and	  observed	  power	  of	  0.755	  
make	  it	  reasonable	  to	  infer	  a	  significant	  difference.	  	  
For	  desire	  to	  connect,	  a	  within-­‐subjects	  repeated	  measures	  ANOVA	  was	  conducted	  to	  com-­‐
pare	  the	  effect	  of	  matching	  method	  on	  desire	  to	  connect	  in	  tagset	  dissimilarity	  and	  Jaccard	  
similarity	   conditions.	   The	   analysis	   showed	   a	   significant	   effect	   of	   the	   match	   type,	   Wilks	  
Lambda	   =	   0.866,	   F(1,45)	   =	   6.943,	   p=0.011.	   Post	   hoc	   comparisons	   between	   conditions	  
showed	   a	   significant	   difference	   in	   the	   mean	   difference	   for	   tagset	   dissimilarity	   matching	  
method	  (M=2.28,	  SD=1.11)	  and	  Jaccard	  similarity	  matching	  method	  (M=2.65,	  SD=1.25)	  con-­‐
ditions,	   p=0.011.	   This	   again	   shows	   that,	   for	   the	  worst	  matches,	   recommendations	   on	   the	  
basis	  of	  dissimilarity	  are	  scored	  lower	  than	  recommendations	  on	  the	  basis	  of	  similarity.	  The	  
medium-­‐large	   effect	   size	   (partial	   eta	   squared	   =	   0.134)	   and	   the	   observed	   power	   of	   0.732	  
support	  this	  significant	  difference.	  
The	  results	  of	  the	  ANOVAs	  for	  the	  worst	  matches	  again	  show	  interesting	  results.	  Once	  more,	  
the	  tagset	  dissimilarity	  matching	  method	  seems	  to	  predict	  the	  user	  evaluations	  of	  the	  varia-­‐
bles	   BD	   and	   DC	   better.	   Further	   research	   is	   needed	   to	   assess	   if	   this	   performance	   of	   the	  
matching	  methods	  can	  be	  captured	  in	  a	  measure	  for	  matching	  performance,	  to	  qualify	  the	  
matching	  methods.	  
A	  byproduct	  of	  the	  calculation	  of	  tagset	  dissimilarity	  between	  two	  participants	  is	  the	  maxi-­‐
mum	  number	  of	  tags	  they	  share.	  We	  call	  this	  variable	  “maximum	  intersection	  size”.	  To	  sup-­‐
port	  the	   last	  hypothesis,	  we	   investigated	  whether	  the	   intersection	  size	  (i.e.	   the	  number	  of	  
shared	  tags	  between	  two	  participants)	   is	  correlated	  with	  content	  relevance,	  experience	  of	  
breakdown	  or	  the	  desire	  to	  connect.	  Our	  expectations	  for	  this	  were	  two-­‐fold:	  (i)	  for	  content	  
relevance,	   we	   expected	   a	   linear	   relationship,	   with	   the	   more	   tags	   shared,	   the	   higher	   the	  
scored	  relevance	  of	  the	  recommended	  content;	  (ii)	  for	  experience	  of	  breakdown	  and	  desire	  
to	  connect,	  we	  expected	  a	  non-­‐linear	  relationship,	  as	  many	  shared	  tags	  indicate	  more	  simi-­‐
larity	  between	  the	  user	  and	  their	  recommended	  match.	  Although	  no	  significant	  results	  came	  
out	  of	  the	  correlation	  analysis,	  plotting	  these	  variables	  does	  give	  us	  some	  insight	  into	  their	  
relationship.	  	  
Figure	  5.6	  shows	  six	  heat	  maps,	  mapping	  the	  maximum	  intersection	  size	  of	  a	  match	  against	  
the	  related	  evaluation	  scores	  of	  the	  match.	  To	  enhance	  the	  clarity	  of	  the	  plots,	  we	  grouped	  
the	  two	  lowest	  scores	  of	  the	  Likert	  scale	  and	  the	  two	  highest	  scores	  of	  the	  Likert	  scale,	  ef-­‐
fectively	  creating	  a	  3-­‐point	  scale.	   In	  Figure	  5.6,	   the	  5-­‐point	  scales	  are	  on	  the	   left,	  whereas	  
the	  reduced	  3-­‐point	  scales	  are	  on	  the	  right.	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The	  content	  relevance	  heat	  maps	  show	  that	  a	  consistent	  positive	  evaluation	  of	  content	  rele-­‐
vance,	  as	   the	  maximum	   intersection	  size	   increases.	  So,	  users	  who	  share	  up	   to	  9	   tags	  with	  
their	  recommended	  match	  still	  find	  the	  matched	  feed	  relevant	  for	  their	  purposes,	  as	  the	  top	  
right	  of	   the	  corner	  of	   the	  maps	  appear	  more	  red.	  For	   the	  experience	  of	  breakdown,	  most	  
answers	  are	  situated	  on	  the	  left	  side	  of	  the	  heat	  maps.	  In	  other	  words,	  a	  low	  maximum	  in-­‐
tersection	  size,	  seemingly	  with	  a	  cut-­‐off	  point	  of	  3	  shared	  tags,	  seems	  to	  evoke	  both	  positive	  
and	  negative	  reactions	  from	  the	  users	  for	  their	  perceived	  experiences	  of	  breakdown.	  
	  
	  
Figure	  5.6	  Heat	  maps	  of	  maximum	   intersection	  size	  vs.	   content	   relevance,	  experience	  of	  breakdown	  and	  vs.	  
content	  relevance	  vs.	  desire	  to	  connect	  
	  
This	  would	  suggest	  that	  more	  shared	  tags	  in	  tagsets	  affect	  the	  perceived	  relevance	  of	  con-­‐
tent.	  However,	  more	  shared	  tags	   in	  tagsets	  do	  not	  necessarily	  affect	  the	  perceived	  experi-­‐






The	  model	  we	  proposed	  for	  the	  first	  hypothesis	  is	  supported	  by	  these	  results.	  The	  user	  eval-­‐
uation	  of	  the	  probes	  shows	  that	  when	  a	  user	  perceives	  an	  experience	  of	  breakdown	  through	  
the	  feed	  of	  a	  matched	  person,	  they	  also	  exhibit	  a	  desire	  to	  connect	  with	  that	  person.	  The	  
correlation	  between	  these	  two	  variables	  is	  strong.	  The	  probes	  results	  also	  indicate	  that	  the	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provision	   of	   relevant	   content	   contributes	   to	   the	   experience	   of	   breakdown.	   However,	   the	  
correlation	  scores	  are	  generally	  lower	  here.	  This	  could	  be	  an	  indication	  that	  there	  are	  other	  
factors	  that	  contribute	  to	  the	  experience	  of	  breakdown	  apart	  from	  content	  relevance.	  This	  
requires	  an	  adjustment	  to	  our	  model,	  to	  include	  the	  existence	  of	  other	  factors	  that	  contrib-­‐
ute	  to	  the	  experience	  of	  breakdown.	  The	  results	  strongly	  support	  that	  a	  user’s	  experience	  of	  
breakdown	  with	  respect	  to	  one	  particular	  person,	  will	  contribute	  to	  a	  desire	  to	  connect	  with	  
that	  person.	  Experience	  of	  breakdown	  can	  therefore	  be	  a	  good	  starting	  point	  to	  create	  new	  
connections	  in	  a	  learner’s	  personal	  learning	  network.	  Content	  relevance	  is	  a	  variable	  that	  we	  
can	  manipulate	  to	  trigger	  experience	  of	  breakdown.	  More	  research	  is	  needed	  to	  identify	  the	  
other	  factors	  that	  contribute	  to	  a	  user’s	  experience	  of	  breakdown.	  
The	   correlation	   analysis	   indicates	   that	   matching	   on	   dissimilarity	   gives	   us	   a	   more	   stable	  
methodology	   to	   predict	   a	   user’s	   evaluation	   of	   content	   relevance	   and	   their	   experience	   of	  
breakdown,	  related	  to	  their	  desire	  to	  connect	  with	  the	  recommended	  match.	  Matching	  on	  
similarity	  predicts	  the	  user	  evaluation	  of	  the	  worst	  matches	  well.	  However,	  the	  worst	  simi-­‐
larity	  matches	  are	  the	  matches	  where	  similarity	  is	  low	  to	  non-­‐existent,	  which	  again	  supports	  
the	  concept	  of	  dissimilarity	  matching.	  The	  user	  evaluations	  of	  best	  similarity	  matches	  show	  
a	  greater	  variation.	  
For	  our	  second	  hypothesis,	  we	  notice	  some	  differences	  in	  the	  way	  matches	  based	  on	  tagset	  
dissimilarity	  and	  Jaccard	  similarity	  are	  evaluated	  by	  the	  user.	  The	  difference	  is	  primarily	  no-­‐
ticeable	   for	   the	  variable	  of	  experience	  of	  breakdown:	  best	  matches	   that	  are	  made	  on	   the	  
basis	  of	  tagset	  are	  rated	  higher	  on	  experience	  of	  breakdown	  than	  matches	  on	  the	  basis	  of	  
Jaccard	   similarity.	   Similarly,	   worst	   matches	   based	   on	   tagset	   dissimilarity	   are	   rated	   lower	  
than	  matches	  based	  on	  Jaccard	  similarity.	  A	  similar	  effect	  is	  noticeable	  for	  the	  desire	  to	  con-­‐
nect	  in	  the	  worst	  matches.	  Regarding	  content	  relevance,	  the	  data	  does	  not	  show	  significant	  
differences	   between	   the	   tagset	   dissimilarity	   matches	   and	   the	   Jaccard	   similarity	   matches.	  
These	  results	  together	  with	  the	  results	  of	  the	  correlation	  analysis	  show	  that	  the	  methodolo-­‐
gy	  of	  tagset	  dissimilarity	  is	  a	  more	  suitable	  methodology	  for	  finding	  content	  and	  people	  to	  
create	  interactions	  where	  breakdown	  can	  occur	  for	  a	  particular	  user.	  
Additionally,	  there	  is	  a	  relation	  between	  the	  maximum	  number	  of	  tags	  a	  user	  shares	  with	  a	  
match	  and	  how	  the	  user	  rates	  that	  match	  on	  content	  relevance,	  experience	  of	  breakdown	  
and	  desire	  to	  connect.	  The	  plotted	  results	  seem	  to	  indicate	  a	  critical	  value	  of	  three	  shared	  
tags	  to	  trigger	  a	  (strong	  or	  weak)	  experience	  of	  breakdown.	  Higher	  numbers	  of	  shared	  tags	  
do	  not	  necessarily	  evoke	  more	  or	  higher	  scores	  in	  the	  experience	  of	  breakdown.	  However,	  
the	  heat	  maps	  do	  show	  that	  higher	  numbers	  of	  shared	  tags	  do	  result	  in	  more	  higher	  ratings	  
of	  content	  relevance.	  This	  result	  points	  to	  the	  need	  for	  different	  strategies	  than	  a	  common	  
use	  of	  tags	  for	  creating	  the	  experience	  of	  breakdown	  and	  stimulating	  users	  to	  connect	  with	  
each	  other.	  For	  example,	  combining	  tagset	  dissimilarity	  with	  qualitative	  filtering	  of	  the	  tags	  
used	  by	  a	  recommended	  match	  could	   improve	  the	  performance	  of	   the	  tagset	  dissimilarity	  






The	  main	  conclusion	  of	   this	  article	  affects	   the	   recommendation	   strategies	  used	  by	  people	  
recommenders	  for	  learning.	  Currently,	  existing	  people	  recommenders	  primarily	  aim	  to	  rec-­‐
ommend	  others	  who	  are	  similar	  to	  the	  user.	  The	  results	  of	  this	  experiment,	  however,	  sug-­‐
gest	  that	  a	  user	  would	  connect	  with	  another	  person	  if	  that	  person	  has	  been	  responsible	  for	  
triggering	   a	   situation	   of	   breakdown.	   In	   other	  words,	   the	   desire	   to	   connect	  with	   a	   certain	  
person	  increases	  when	  the	  user	  re-­‐assesses	  her	  held	  thoughts	  on	  a	  topic	  after	  an	  interaction	  
with	   this	   person.	   Additionally,	   the	   results	   also	   indicate	   that	   such	   an	   experience	   of	   break-­‐
down	  is	  not	  purely	  created	  through	  the	  provision	  of	  relevant	  content	  as	  deemed	  by	  the	  us-­‐
er.	  There	  are	  likely	  more	  factors	  that	  contribute	  to	  the	  experience	  of	  breakdown,	  something	  
which	   needs	   to	   be	   researched	   further.	   Therefore,	   for	   promoting	   learning	   experiences	   be-­‐
tween	  users,	   people	   recommenders	  would	  benefit	   from	  aiming	   to	   create	   interactions	  be-­‐
tween	  users	  where	  they	  can	  experience	  breakdown.	  This	  conclusion	  follows	  certain	  previous	  
research	   in	   educational	   technology	   design	   that	   focuses	   on	   creating	   interaction	   between	  
learners	   (Fetter,	  Berlanga,	  Sloep,	  Van	  der	  Vegt,	  Rajagopal	  &	  Brouns,	  2012;	  Sloep,	  2013).	  A	  
better	  understanding	  of	  which	  factors	  influence	  experiences	  of	  breakdown,	  and	  how	  these	  
factors	  can	  be	  manipulated,	  will	  allow	  the	  design	  of	  better	  learner	  support	  tools.	  
Our	  second	  conclusion	  concerns	  the	  matching	  methodology	  used	  in	  people	  recommenders,	  
namely	  based	  on	  similarity	  or	  dissimilarity.	  This	  study	  has	  shown	  that	  there	   is	  a	  difference	  
between	  matching	  users	  on	  the	  basis	  of	  dissimilarity	  as	  opposed	  to	  similarity.	  Although	  the	  
tagset	  dissimilarity	  scores	  and	  the	  Jaccard	  similarity	  scores	  are	  strongly	  correlated,	   the	  re-­‐
sults	   suggest	   that	   using	   a	   dissimilarity	  matching	  methodology	  may	   be	  more	   successful	   in	  
predicting	  user	  evaluation	  of	  perceived	  experience	  of	  breakdown	  than	  matching	  on	  similari-­‐
ty.	  Dissimilarity	  matching	   also	   seems	   to	  be	  a	   good	   strategy	   to	  predict	   user	   evaluations	  of	  
perceived	  content	  relevance	  and	  the	  expressed	  desire	  to	  connect	  with	  a	  recommended	  us-­‐
er.	  Further	  research	  is	  needed	  to	  assess	  if	  this	  performance	  of	  the	  matching	  methods	  can	  be	  
captured	  in	  a	  measure	  for	  matching	  performance..	  	  
This	   study	   has	   also	   shown	   some	   avenues	   for	   improving	   the	   tagset	   dissimilarity	  matching	  
methodology.	  The	  initial	  observations	  show	  that	  a	  higher	  number	  of	  shared	  tags	  between	  a	  
user	  and	  their	  recommended	  match	  may	  give	  more	  relevant	  content	  to	  that	  user.	  However,	  
this	  increase	  in	  shared	  tags	  does	  not	  entail	  more	  opportunities	  of	  breakdown	  or	  higher	  like-­‐
lihood	  to	  connect.	  There	  seems	  to	  be	  a	  cut-­‐off	  point	  of	  up	  to	  three	  shared	  tags	  to	  evoke	  a	  
positive	  or	  negative	  experience	  of	  breakdown.	  Monitoring	  which	  tags	  are	  shared	  and	  which	  
are	  not	  shared	  between	  two	  users	  may	  allow	  for	  better	  matching.	  In	  particular,	  such	  moni-­‐
toring	  can	  be	  implemented	  using	  linguistic	  principles.	  The	  underlying	  assumption	  is	  that	  the	  
types	  of	  concepts	  that	  are	  shared	  between	  learners	  gives	  a	  better	  insight	  into	  their	  under-­‐
standing	  of	  the	  domain,	  which	  in	  turn	  allows	  one	  to	  make	  a	  better	  representation	  of	  them	  in	  
automated	  systems.	  For	  example,	  the	  use	  of	  domain-­‐specific	  marker	  words	  could	  give	  some	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insight	  into	  which	  subsection	  of	  the	  domain	  they	  might	  be	  situated	  in.	  Likewise,	  the	  use	  of	  a	  
syntactically	   and	   semantically	   annotated	   lexicon	  and	   the	  use	  of	   a	   grammar	  might	  provide	  
more	  elaborate	  descriptions	  of	  the	  user’s	  posts	  and	  consequently	  the	  user’s	  intended	  mean-­‐
ings.	  This	  in	  turn	  might	  create	  opportunities	  for	  calculating	  the	  dissimilarity	  between	  users	  
in	  more	  detail,	  that	  could	  increase	  chances	  of	  triggering	  breakdown.	  	  
Our	  second	  conclusion	  is	  that	  matching	  on	  dissimilarity	  is	  an	  important	  matching	  methodol-­‐
ogy	  for	  educational	  people	  recommenders,	  deserving	  further	  investigation.	  	  
	  
Limitations	  	  
There	  were	  a	  number	  of	  decisions	  limiting	  the	  scope	  of	  this	  experiment.	  
1.	  We	  selected	  the	  curation	  website	  Scoop.IT	  as	  the	  platform	  of	  our	  experiment.	  From	  the	  
experiment,	  we	  learnt	  that	  the	  emphasis	  of	  this	  particular	  platform	  is	  very	  much	  on	  content,	  
rather	   than	  on	   connecting	  with	  others.	   In	   the	   feedback	  we	   received	   from	   respondents,	   it	  
was	  clear	  that	  many	  users	  use	  different	  platforms	  for	  different	  purposes.	  Scoop.IT	   is	  often	  
used	  as	  a	  personal	  content	  management	  platform.	  Many	  respondents	  did	  not	  connect	  with	  
others	  on	  Scoop.IT	  on	  principle.	  Therefore,	  by	  positioning	  the	  social	  matching	  system	  as	  a	  
recommender	   system	   functioning	  within	   Scoop.IT,	   the	   survey	  may	   have	   brought	   in	  many	  
extra	  considerations	  concerning	  the	  platform	  itself,	  rather	  than	  the	  recommended	  people.	  
However,	  this	  is	  a	  general	  consideration	  regarding	  social	  networking	  sites:	  when	  does	  a	  user	  
go	  beyond	  the	  content	  shared	  by	  a	  person	  to	  the	  person	  herself?	  	  
2.	   The	   comparison	  of	   the	   two	  methodologies	   in	   terms	  of	   correlation	  of	   the	   scores	  has	   its	  
limits.	  A	  more	  qualitative	  approach	  to	  comparing	  these	  methods	  needs	  to	  be	  taken	  better	  to	  
understand	   the	   differences	   between	   them.	   To	   do	   this,	   more	   sophisticated	  measuring	   in-­‐
struments	  are	  necessary.	  	  
3.	  Although	  we	  started	  with	  a	  target	  group	  of	  200	  Scoop.It	  users,	  this	  number	  was	  naturally	  
limited	  as	  explained	   in	  the	  Methods	  section.	  Additionally,	   the	  number	  of	  participants	  who	  
chose	   to	   fill	   in	   the	  user-­‐evaluation	  surveys	  was	  also	   limited,	  amounting	   to	  46.	  There	  were	  
many	  reasons	  for	  this:	  	  -­‐ We	   reached	   the	   participants	   primarily	   through	   social	   media	   (i.c.	   Twitter	   and	  
Scoop.IT),	  as	  this	  was	  the	  only	  direct	  contact	  information	  we	  had	  of	  many	  of	  the	  par-­‐
ticipants.	  This	  method	  of	  working	  had	  advantages	   (namely,	   immediacy	  of	  answers,	  
triggering	  enthusiasm	  of	  participants)	  but	  also	  quite	  a	  few	  limitations	  (if	  we	  did	  not	  
get	  a	  response,	  it	  was	  not	  always	  clear	  if	  this	  was	  because	  they	  ignored	  the	  invitation	  
or	  if	  they	  had	  not	  seen	  it).	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-­‐ Some	  participants	  showed	  initial	   interest,	  but	  did	  not	  follow	  through	  and	  complete	  
the	  survey.	  	  -­‐ The	  invitations	  were	  free:	  we	  depended	  purely	  on	  the	  goodwill	  of	  the	  participants	  to	  
join	   in.	  We	   could	   offer	   no	   incentives	   apart	   from	   insight	   into	  which	   Scoop.IT	   feeds	  
were	  recommended	  for	  them,	  after	  they	  had	  filled	  in	  the	  survey.	  
	  
Future	  Work	  
There	  are	  several	  avenues	  for	  future	  work	  following	  this	  research.	  	  
First	  is	  a	  further	  exploration	  of	  the	  benefits	  of	  curation	  websites	  for	  profiling	  learners.	  There	  
is	  high	  quality	  information	  in	  these	  websites	  that	  reveals	  the	  interests,	  opinions	  and	  under-­‐
standings	  of	  a	  learner,	  which	  presumably	  could	  be	  used	  to	  create	  better	  learner	  support	  in	  
networked	  learning	  contexts.	  
A	  second,	  more	  practical	  avenue	   is	  a	   further	  development	  of	   the	   tagset	  dissimilarity	  algo-­‐
rithm	  and	  methodology.	  Possible	  development	  can	  be	  in	  the	  form	  a	   language-­‐specific	   lexi-­‐
con	   awarding	   weights	   to	   the	   use	   of	   certain	   marker	   concepts,	   a	   domain-­‐specific	   lexicon	  
awarding	  weights	   to	   the	  use	  of	  certain	   topic	  concepts,	  or	   tying	  up	   to	  an	  ontology	  such	  as	  
Wordnet.	  	  
A	  third	  avenue	  is	  to	  understand	  if	  the	  performance	  of	  the	  matching	  methods	  based	  on	  simi-­‐
larity	  and	  dissimilarity	  can	  be	  captured	  in	  a	  measure	  for	  matching	  performance.	  This	  meas-­‐
ure	  would	  then	  qualify	  the	  matching	  method	  in	  terms	  of	  its	  performance.	  	  
A	  fourth	  avenue	  is	  the	  exploration	  of	  technological	  support	  for	  sensemaking	  and	  the	  experi-­‐
ence	  of	  breakdown,	  not	  only	  from	  a	  collective	  perspective,	  but	  from	  the	  individual	  learners’	  
contribution	  as	  well.	  There	  has	  been	  extensive	  research	  on	  how	  technology	  can	  be	  used	  to	  
support	  sensemaking	  processes	  for	  teams	  and	  groups	  of	  people.	  This	  technology	  has	  largely	  
been	  concerned	  with	   facilitating	   the	  dialogue	  and	  conversations	  between	  group	  members	  
(Conklin,	  2006),	  and	  augmenting	  them	  with	  various	  types	  of	  related	  contextual	  information	  
(Buckingham	   Shum,	   2005).	   The	   emphasis	   of	   these	   technologies	   is	   on	   the	   collaborative	  
space.	  However,	   sensemaking	   is	  now	  happening	  on	  a	  global	   scale	   through	  various	  current	  
social	   networking	   technologies	   (e.g.	   LinkedIn	   Groups,	   Facebook	   pages,	   Twitter	   groups.	  
MOOCs,	  etc.).	  Unlike	   the	   sensemaking	   technologies	   that	   focus	  on	   the	  collaborative	   space,	  
these	  networking	  technologies	  focus	  on	  the	  role	  of	  the	  individual	  learner	  within	  the	  collec-­‐
tive.	  There	  are	  a	  lot	  of	  opportunities	  to	  make	  previously	  learnt	  lessons	  concerning	  collabora-­‐
tive	  sensemaking	  fit	  into	  current	  circumstances.	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Chapter	  6:	  Conclusions	  	  
	  
The	  chapter	  is	  organized	  as	  follows:	  first,	  a	  summary	  is	  given	  of	  the	  main	  conclusions	  of	  this	  
thesis.	  Next,	  the	  contribution	  the	  thesis	  seeks	  to	  make	  to	  education	  in	  general	  and	  educa-­‐
tional	   technology	  more	   specifically	   is	   discussed	   from	   three	   vantage	   points:	   (i)	   the	   thesis’	  
innovative	   contributions	   to	   educational	   research,	   in	   particular	   to	   educational	   technology	  
design,	   (ii)	   its	   contributions	   to	   interdisciplinary	   research	   and	   (iii)	   its	   consequences	   for	   the	  
organization	  of	  education	  for	  lifelong	  learners.	  Finally,	  I	  look	  beyond	  the	  immediate	  results	  
and	  attempt	  to	  inventory	  promising	  lines	  of	  future	  work	  based	  on	  the	  result	  achieved	  here.	  	  
	  
1. Summary	  
In	  the	  first	  part	  of	  this	  thesis,	   I	   looked	   into	  the	  social	  activity	  of	  networking,	  which	  plays	  a	  
central	   role	   in	  an	  autonomous	   lifelong	   learner’s	  professional	   and	  personal	   continuous	  de-­‐
velopment.	  
In	   the	   introduction,	   interpersonal	   networking	   was	   introduced	   as	   a	   central	   social	   activity	  
used	  by	  individuals	  to	  participate	  in	  designed	  social	  networks.	  I	  proposed	  that	  professionals	  
use	  this	  social	  activity	  as	  a	  learning	  strategy	  to	  welcome	  experiences	  of	  breakdown	  through	  
their	   networking	   activities	   and	   in	   particular,	   through	   their	   networking	   conversations.	   The	  
learning	  value	  occurs	  in	  the	  subsequent	  common	  grounding	  as	  they	  engage	  with	  others	  to	  
establish	  commonalities	  and	  collaborate	  in	  knowledge	  building.	  Conversation	  is	  the	  central	  
activity	  in	  networking. 
Chapter	  2	  showed	  that	  learners	  perceive	  various	  benefits	  from	  networking	  with	  their	  peers,	  
ranging	  from	  gaining	  new	  knowledge	  to	  extending	  their	  personal	  networks.	  The	  model	  pre-­‐
sented	  in	  this	  chapter	  indicates	  that	  there	  are	  three	  levels	  to	  networking,	  that	  stretch	  from	  
simple	  activities	  and	  skills	  that	  encourage	  networking	  to	  the	  development	  of	  a	  mindset	  that	  
views	  networking	  as	  an	  essential	  part	  of	  a	   lifelong	   learning	  experience.	  Various	  underlying	  
drivers	  pertaining	  to	  one’s	  own	  priorities,	  to	  the	  peers’	  qualities	  and	  to	  the	  situational	  con-­‐
text	   all	   contribute	   to	   the	   creation,	   maintenance	   and	   activation	   of	   a	   personal	   connection	  
with	   someone.	   This	   chapter	   describes	   networking	   as	   a	   learning	   strategy	   in	   the	   lifelong	  
learner’s	  continuous	  learning	  activities.	  	  
Chapter	  3	  zoomed	  in	  on	  the	  actual	  activities	   in	  networking,	   in	  particular	  the	  conversations	  
learners	  hold	  with	  each	  other.	  We	  took	  a	  closer	   look	  at	  the	   learners’	  perceptions	  of	   inter-­‐
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personal	  conversations	  with	  peers.	  These	  conversations	  are	  crucial	  for	  two	  reasons:	  (i)	  they	  
offer	  a	  natural	  way	  for	  the	  learner	  to	  reflect	  on	  her	  own	  practice	  alone	  and	  in	  collaboration	  
with	   others	   and	   (ii)	   the	   conversation	   itself	   triggers	   breakdown,	   i.e.	   confronts	   the	   learner	  
with	  other	  plausible	  readings,	  perspectives	  and	  interpretations	  than	  their	  own	  of	  the	  same	  
facts,	  because	  of	  which	   the	  process	  of	   sensemaking	   can	   start.	   The	  networking	  experience	  
was	  shown	  to	  be	  a	  very	  complex	  occurrence	  in	  which	  the	  learner	  looks	  for	  momentary	  clari-­‐
ty.	  The	  process	  of	  seeking	  clarity	  causes	  the	  learner	  to	  re-­‐assess	  previously	  hidden	  percep-­‐
tions,	  which	  triggers	  a	  valuable	  experience	  for	  the	  learner.	  This	  aspect	  of	  the	  social	  activity	  
of	   networking	   necessarily	   implies	   a	   re-­‐interpretation	  of	   the	   functionalities	   of	   communica-­‐
tion	  instruments.	  These	  tools	  should	  go	  beyond	  the	  facilitation	  of	  conversation	  to	  the	  crea-­‐
tion	  of	  conversation.	  Technology	  here	  needs	  to	  allure	  the	  learner	  to	  learn	  actively.	  
The	   results	   of	   this	   first	   part	   support	   the	   hypothesis	   that	   networking	   is	   indeed	   a	   learning	  
strategy	   for	   lifelong	   learners,	   in	  which	  conversations	  are	  key	  activities	   through	  which	  they	  
engage	   in	   sensemaking.	  Part	  2	  of	   this	   thesis	  explored	  opportunities	   to	   implement	   the	   les-­‐
sons	  learnt	  in	  part	  1	  into	  features	  of	  social	  networking	  technology	  that	  aim	  to	  give	  learners	  
sensemaking,	  experiences	  online.	  	  
Chapter	  4	  looked	  at	  how	  the	  online	  activity	  of	  tagging	  and	  activities	  with	  tags	  can	  be	  used	  to	  
trigger	  conversations	  between	  learners.	  In	  particular,	  it	  looked	  at	  user-­‐created	  tag	  sets	  as	  a	  
new	  component	   for	  user	  profiles	   in	   learner	  support	  systems.	  The	  results	  presented	   in	   this	  
chapter	  show	  that	  tag	  sets	  can	  be	  used	  to	  represent	  a	  learner’s	  understanding	  of	  the	  topic:	  
firstly,	   tags	   in	   tag	   sets	   are	   considered	   for	   their	   semantic	   value	   rather	   than	   for	   which	   re-­‐
source	  they	  are	  connected	  to;	  secondly,	  tag	  sets	  hold	  some	  hidden	  semantic	  value,	  impart-­‐
ed	  by	  the	  learner,	  that	  is	  elaborated	  when	  learners	  are	  asked	  to	  explain.	  This	  chapter	  shows	  
that	  tag	  sets	  could	  be	  a	  very	  useful	  component	  of	  learner	  support	  systems,	  and	  hold	  many	  
potential	  applications	  for	  online	  networking	  and	  sensemaking.	  
In	  Chapter	  5,	  the	  learner’s	  self-­‐authored	  contextualizing	  texts	  were	  used	  to	  create	  a	  learner	  
profile.	  By	  using	  natural	   language	  processing	   techniques,	   such	   learner-­‐authored	   text	   snip-­‐
pets	  can	  be	  reduced	  to	  keywords	  and	  tag	  sets.	  In	  this	  chapter,	  the	  focus	  was	  on	  recommen-­‐
dation	  as	  a	  strategy	  to	  mutually	  compare	  and	  link	  learner	  profiles.	  
	  
2. Contributions	  to	  disciplines	  
In	  this	  section,	  I	  discuss	  the	  potential	  contribution	  of	  this	  thesis	  to	  ongoing	  research,	  in	  par-­‐
ticular:	  (i)	  its	  contributions	  to	  research	  in	  the	  field	  of	  education	  and	  educational	  technology,	  
(ii)	  its	  contributions	  to	  interdisciplinary	  research	  and	  (iii)	  its	  contributions	  to	  organizing	  edu-­‐
cation	  for	  lifelong	  learners	  and	  learner	  support.	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Firstly,	  this	  research	  started	  from	  the	  premise	  that	  designed	  learning	  support	  for	  networked	  
learners	   needs	   to	   adapt	   to	   the	   learning	   habits	   and	  methods	   of	   these	   learners	   and	   to	   the	  
ways	   they	   use	   social	   networking	   technology.	  With	   this	   premise,	   the	   focus	  was	   on	   under-­‐
standing	  better	  what	  the	  current	  networking	  practices	  of	  networked	  lifelong	  learners	  are	  in	  
non-­‐formal	  learning	  contexts.	  	  
Secondly,	  although	  networking	  is	  such	  a	  prevalent	  method	  to	  implement	  non-­‐formal	  learn-­‐
ing	  and	  to	  facilitate	  personal	  network	  building	  in	  general,	  it	  is	  also	  one	  of	  the	  least	  studied	  
and	  researched	  ones.	  Although	  the	  importance	  of	  networking	  has	  been	  acknowledged	  long	  
since,	  there	  is	  a	  little	  academic	  research	  on	  how	  networking	  takes	  shape	  from	  an	  individual	  
perspective,	  on	  how	  individuals	  learn	  to	  network	  and	  on	  why	  individuals	  perceive	  network-­‐
ing	  as	  valuable.	  However,	  this	  lack	  of	  academic	  research	  does	  not	  detract	  from	  the	  work	  of	  
many	  educational	  practitioners	  who	  have	  recognized	  the	  importance	  of	  learning	  to	  network	  
and	   help	   their	   students	   in	   this,	   often	   in	   non-­‐curricular	   circumstances.	   To	   the	   best	   of	  my	  
knowledge,	   this	   thesis	   is	  one	  among	   few	  academic	   studies	   that	  observed	   the	  dynamics	  of	  
the	  social	  activity	  of	  networking	  and	  networking	  conversations,	  specifically	  with	  regard	  to	  its	  
value	   for	   learning	  purposes.	   In	   this	   context,	   this	   thesis	   presents	   some	  pioneering	  work	   in	  
understanding	  the	  dynamics	  of	  networking	  for	  learning	  from	  the	  individual’s	  perspective.	  
	  
Interdisciplinary	  research	  
The	   research	   presented	   in	   this	   thesis	  was	  motivated	   by	   closely	   observing	   current	   learner	  
practice.	  As	  a	   consequence,	   the	  design	  of	  appropriate	   learner	   support	  needed	   to	   tap	   into	  
different	  domains	  of	  research	  to	  contribute	  to	  the	  best	  solutions	  possible	  for	  the	  learner.	  As	  
such,	  this	  research	  is	  a	  truly	  interdisciplinary	  endeavor	  drawing	  from	  methodologies	  in	  sev-­‐
eral	  disciplines	  including	  educational	  sciences,	  linguistics	  and	  computer	  science.	  	  
Taking	  this	  interdisciplinary	  approach	  was	  appropriate	  and	  necessary	  for	  the	  central	  topic	  of	  
this	  research,	  namely	  networking	  for	  learning,	  because	  of	  the	  following	  reasons:	  	  -­‐ As	   networking	   focuses	   on	   a	   succession	   of	   conversations	   between	   learners,	   there	  
were	  several	  possible	  routes	  to	  describe	  and	  research	  these	  dynamics.	   I	  wanted	  to	  
understand	   the	  personal	  drivers	   that	  encourage	  an	  autonomous	   learner	   to	  partici-­‐
pate	  in	  networking	  activities	  and	  conversations.	  First	  efforts	  went	  into	  mapping	  the	  
environmental	  factors	  that	  cause	  or	  trigger	  a	  learner’s	  interest	  and	  networking	  activ-­‐
ity.	  This	  met	  with	  limited	  success	  as	  it	  soon	  emerged	  that	  learners	  take	  the	  decisions	  
to	  engage	  and	  connect	  with	  one	  another	  at	   the	  spur	  of	  a	  networking	  moment	  and	  
base	  their	  decisions	  on	  a	  whole	  range	  of	  factors	  that	  stem	  from	  their	  personal	  con-­‐
text.	   Although	   this	   provided	   some	   interesting	   insight	   into	   the	   considerations	   net-­‐
worked	   learners	  entertain,	   it	   is	   insufficient	   to	  design	   learner	  support	   for	   them.	  We	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therefore	  looked	  at	  other	  methodologies	  to	  investigate	  what	  happens	  in	  networking	  
conversations,	  and	  decided	  on	  taking	  a	  linguistic	  approach.	  	  -­‐ To	   support	   the	   autonomous	   learner,	   our	   focus	   in	   the	   second	   part	   of	   our	   research	  
shifted	  from	  understanding	  the	  peer-­‐to-­‐peer	  conversation	  between	  learners	  to	  ena-­‐
bling	   this	   peer-­‐to-­‐peer	   conversation	   –	   or	   even,	   provoking	   it.	   Different	   strategies	  
stemming	   from	   the	   field	  of	   linguistics	  were	  explored	   in	   an	  effort	   to	  understand	  as	  
well	   as	   enable	   these	   conversations.	   This	  moves	   away	   from	  previous	   treatments	   of	  
linguistic	  methodologies	   to	  offer	   learner	   support,	   such	  as	   through	  stylized	  and	   for-­‐
malized	  language	  use	  to	  structure	  the	  interaction	  between	  teachers	  and	  students	  or	  
between	  students	  (scripting).	  -­‐ The	  aim	  to	  support	   the	  autonomous	   lifelong	   learner	   in	  networked	   learning	  also	   in-­‐
fluenced	  the	  technology	  design	  in	  this	  research.	  The	  technologies	  developed	  as	  part	  
of	  this	  research	  are	  not	  tools	  that	  ease	  a	  learner’s	  journey	  in	  finding	  information	  or	  
peers,	  but	  they	  are	  instruments	  that	  draw	  the	  learner	  into	  engaging	  in	  a	  learning	  ac-­‐
tivity.	  This	  focus	  of	  technology	  design	  stems	  from	  a	  close	  observation	  of	  how	  social	  
networking	   technology	   is	   currently	   used	   by	   autonomous	   learners	   to	   support	   their	  
personal	  learning.	  Social	  networking	  tools	  such	  as	  Twitter,	  LinkedIn	  and	  Scoop.IT	  are	  
well-­‐established	  networking	  environments	   for	   lifelong	   learners,	  although	  they	  have	  
not	   been	   designed	   specifically	   for	   learning.	   For	   many,	   the	   learning	   that	   occurs	  
through	  these	  platforms	  is	  incidental	  rather	  than	  intentional.	  In	  this	  current	  context,	  
learning	  is	  often	  perceived	  as	  a	  by-­‐product	  of	  the	  use	  of	  the	  tool,	  and	  not	  as	  its	  pri-­‐
mary	  purpose.	  
Organization	  of	  Education	  for	  Lifelong	  Learners	  
Finally,	  this	  research	  may	  have	  a	  number	  of	  consequences	  for	  the	  organization	  of	  education	  
for	  lifelong	  learners.	  	  
Firstly,	  the	  role	  of	  networking	  as	  a	  method	  to	  support	  lifelong	  learning	  needs	  to	  be	  under-­‐
stood	  and	  recognized.	  For	  many	  professionals,	  a	  networking	  conversation	  is	  the	  most	  plau-­‐
sible	  and	  easiest	  way	  to	  create	  moments	  of	  reflection	   in	  their	  daily	  work.	  Reaching	  out	  to	  
peers	  allows	  learners	  to	  test	  their	  previously	  held	  beliefs	  and	  interpretations,	  gain	  different	  
perspectives	  and	   reassess	   their	   reading	  of	  events,	  activities	  etc.	  This	   sensemaking	  process	  
has	  an	  additional,	  hidden	  and	   intangible	  consequence,	  namely,	   the	  creation	  of	  a	   renewed	  
interest	  and	  motivation	  in	  the	  topic	  and	  the	  profession	  itself.	  The	  inconvenient	  part	  is	  that	  
networking	  does	  not	  happen	  by	   itself,	  but	  needs	   to	  be	   instigated	  by	   the	   learner.	  At	  every	  
moment	   in	   a	   networking	   experience,	   the	   learner	   chooses	   again	   and	   again	   to	   participate:	  
from	  signing	  up	   to	  a	  networking	  event	  or	  platform,	   to	  accessing	   this	  networking	  event	  or	  
platform,	   to	   engaging	  with	   others	   at	   this	   event,	   to	   sustaining	   a	   conversation	   for	   a	   longer	  
period.	  In	  other	  words,	  a	  learner	  carries	  a	  lot	  of	  responsibility	  in	  making	  a	  networking	  expe-­‐
rience	  relevant	  for	  herself.	  For	  many	  learners,	  this	  is	  uncomfortable,	  as	  it	  involves	  confron-­‐
tation,	   insecurity	  and	  possibly,	   the	  acknowledgement	  of	   limited	  communication	  skills.	   It	   is	  
easier	  for	  a	  learner	  ‘not	  to	  rock	  the	  boat’.	  There	  is	  a	  role	  for	  educationalists	  here	  to	  support	  
learners	  in	  engaging	  in	  and	  understanding	  their	  networking	  behavior.	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Secondly,	   learners	  need	  to	  be	  given	  networking	  experiences	  early	  on	  in	  their	  schooling	  ca-­‐
reer,	  to	  give	  them	  a	  head	  start	   in	  exploring	  their	  own	  networking	  behavior	  when	  the	  time	  
has	  come.	  This	  perspective	  is	  already	  well-­‐established	  with	  many	  circles	  of	  educational	  prac-­‐
titioners,	  who	  break	  the	  boundaries	  of	  their	  classrooms	  to	  enable	  their	  students	  to	  engage	  
with	  the	  outside	  world.	  How	  networking	  for	  learning	  takes	  shape	  is	  highly	  personal,	  and	  as	  a	  
result,	  every	  learner	  needs	  to	  explore	  the	  methods	  that	  work	  for	  him	  or	  her.	  Very	  often,	  as	  
the	  study	  of	  networking	  experiences	  of	  young	   learners	   in	  Chapter	  4	  of	  this	  thesis	  showed,	  
networking	  experiences	  confront	  learners	  with	  unexpected,	  unknown	  or	  unfamiliar	  perspec-­‐
tives,	  which	  is	  daunting	  for	  many	  inexperienced	  learners.	  However,	  this	  initial	  confrontation	  
also	  teaches	  these	   learners	  to	  take	  a	  different	  perspective	  on	  their	  own	  situation,	  thereby	  
contributing	  effectively	  to	  identity	  crafting.	  Again,	  with	  appropriate	  guidance,	  this	  has	  many	  
positive	  effects,	  not	  in	  the	  least,	  higher	  levels	  of	  self-­‐confidence	  of	  the	  learner.	  This	  aspect	  is	  
exemplified	  by	  a	  quote	  from	  one	  of	  the	  teachers	  interviewed	  at	  the	  Caretakers	  conference,	  
described	  in	  Chapter	  4:	  	  
“You	   need	   to	   put	   yourself	   out	   there,	   to	   reap	   the	   rewards.	   For	  many,	   not	   putting	  
yourself	  in	  that	  situation	  is	  the	  easier	  way	  out.”	  
Thirdly,	  the	  subversive	  effects	  of	  the	  Internet	  are	  also	  visible	  in	  the	  case	  of	  the	  social	  activity	  
of	  networking.	  Online	  too,	  learners	  need	  to	  take	  a	  risk	  to	  step	  out	  there,	  and	  present	  them-­‐
selves	   and	   engage	  with	   others.	   However,	   the	  modalities	   of	   communication	   online	   are	   as	  
diverse	  as	  in	  face-­‐to-­‐face	  situations	  if	  not	  more	  so.	  There	  is	  a	  multitude	  of	  methods	  to	  com-­‐
municate	  online,	  with	  varying	  extents	  of	  intensity,	  from	  page-­‐long	  blogposts	  to	  micro	  blogs	  
of	  140	  characters,	  from	  a	  word	  to	  image	  and	  video.	  Taking	  into	  account	  the	  content	  of	  the	  
messages,	   the	   choice	   of	   method	  may	   be	   restricted	   but	   also	   may	   become	  more	   difficult.	  
Learners	   who	   want	   to	   engage	   in	   networking	   online	   also	   need	   to	   explore	   these	   different	  
communication	   methods,	   primarily,	   to	   understand	   their	   own	   preferences,	   strengths	   and	  
weaknesses.	  Therefore,	  it	  is	  understandable	  that	  many	  professionals	  who	  network	  easily	  in	  
face-­‐to-­‐face	  networking	  situations,	  do	  not	  understand	  the	  relevance	  of	  minimal	  interactions	  
online,	  as	  they	  do	  not	  know	  (yet)	  how	  to	  network	  online.	  In	  other	  words,	  there	  is	  a	  need	  to	  
give	  lifelong	  learners	  space	  to	  discover	  themselves	  online,	  just	  as	  young	  lifelong	  learners	  are	  
given	  space	  to	  find	  their	  individual	  path	  in	  their	  career.	  
	  	  
3. Vision	  
The	  past	  years	  have	  seen	  many	  instances	  where	  the	  thus	  far	  established	  educational	  system	  
is	   seemingly	   failing.	  There	  are	  many	  statements	   issued	  by	  academia,	   industry	  and	  govern-­‐
ments	  across	  the	  world	  that	  the	  established	  systems	  need	  to	  be	  overhauled	  to	  remain	  rele-­‐
vant	  in	  our	  current	  society	  (Redecker,	  Leis,	  Leendertse,	  Punie,	  Gijsbers,	  Kirschner,	  Stoyanov	  
&	  Hoogveld,	  2011;	  OECD,	  2013,	  p291;	  Childress,	  2012;	  Robinson,	  2011).	  The	  central	  problem	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is	   that	   the	   mainstream	   learning	   formats	   are	   focused	   on	   methods	   for	   the	   transfer	   of	  
knowledge	   (from	   lectures	   in	   physical	   classrooms	   to	   online	   lectures	   in	   online	   classrooms).	  
However,	   our	   society	   is	   less	   dependent	   on	   the	   ‘knowing’	   of	   knowledge	   and	  more	   on	   the	  
application	  of	   knowledge	  and	   the	   creation	  of	   knowledge	   for	   various	  purposes.	   This	  needs	  
other	  strategies	  of	  teaching	  altogether	  (Benkler,	  2009;	  European	  Commission,	  2010;	  Kessels,	  
2004)	  
Many	  have	  claimed	  that	  networks	  offer	  the	  most	  suitable	  social	  structure	  for	  the	  support	  of	  
lifelong	   learners	   (Koper,	  Sloep,	  Hummel,	  Vogten,	  Van	  Bruggen,	  &	  Specht,	  2009).	  Much	  re-­‐
search	  has	  been	  conducted	  on	  the	  conditional	  factors	  that	  enable	  participation	  of	  individu-­‐
als	   in	   networks,	   such	   as	   trust,	   identity	   building,	   coalition	   formation,	   etc.	   (Rusman,	   2011;	  
Berlanga	  &	  Sloep,	  2011;	  Sie,	  Bitter-­‐Rijpkema	  &	  Sloep,	  2010).	  This	  thesis	  has	  complemented	  
existing	  research	  with	  a	  focus	  on	  the	  communication	  that	  occurs	  between	   learners	   in	  net-­‐
working	  interactions,	  in	  particular	  how	  these	  interactions	  contribute	  to	  individual	  sensemak-­‐
ing.	  	  
The	   focus	  on	  communication	  has	  opened	  some	  opportunities	   for	   further	   research	  on	  net-­‐
working	  and	  networked	  learning,	  as	  well	  as	  on	  the	  design	  and	  development	  of	  learner	  sup-­‐
port.	  	  
One,	  the	  prevalent	  form	  of	  communication	  in	  education	  is	  the	  conversation.	  However,	  this	  
form	  of	   communication	   seems	   to	  have	  become	   restricted	   to	   the	   (formalized)	   interactions	  
between	  teacher	  and	  student	  or	  peers	  with	  each	  other	  (Laurillard,	  1999).	  More	  open	  forms	  
of	  conversations	  happen	  all	  the	  time	  in	  educational	  contexts,	  but	  their	  role	  in	  supporting	  the	  
lifelong	  learner	  is	  not	  understood.	  There	  is	  scope	  for	  much	  research	  in	  understanding	  learn-­‐
ing	  conversations	  better,	  what	   they	  consist	  of,	  how	  they	  occur	  and	  how	  they	  can	  be	  sup-­‐
ported.	  
Two,	  in	  the	  established	  educational	  system,	  conversation	  has	  been	  implemented	  typically	  as	  
a	  one-­‐to-­‐many	  broadcast	  (lecturing),	  with	  its	  most	  typical	  form	  being	  the	  teacher	  lecturing	  
to	  students.	  It	  can	  equally	  pertain	  to	  students	  presenting	  to	  each	  other	  or	  meetings	  of	  peers	  
that	   are	   led	   by	   a	   few15.	   This	   form	   of	   communication	   is	   well	   suited	   for	   the	   transfer	   of	  
knowledge.	  On	  the	  other	  hand,	  networks	  are	  environments	  where	  communication	  is	  more	  
distributed	   and	   diverse.	   In	   networked	   learning	   settings,	   conversation	   can	   occur	   in	   many	  
forms,	   such	   as	   one-­‐to-­‐one,	   many-­‐to-­‐one,	   many-­‐to-­‐many,	   few-­‐to-­‐few,	   etc.,	   including	   the	  
one-­‐to-­‐many	  format	  of	  lectures.	  The	  form	  of	  conversation	  seems	  to	  determine	  in	  which	  way	  
the	  learner	  is	  active	  (or	  fails	  to	  be	  active)	  in	  sensemaking.	  Especially,	  communicative	  formats	  
in	  which	  the	  learner	  directly	  engages	  with	  another	  learner	  (such	  as	  in	  networking)	  seem	  to	  
encourage	  the	  learner	  to	  start	  knowledge	  building	  and	  creating	  with	  the	  other	  learner	  in	  a	  
direct	  way.	   For	   lifelong	   learners,	   it	   therefore	   becomes	   important	   to	   pay	   attention	   to	   the	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15	  Interesting	  in	  this	  regard	  are	  the	  visualizations	  of	  different	  conversations	  through	  Flashmeeting	  web	  confer-­‐
encing	   system,	   which	   give	   an	   indication	   of	   how	   different	   groups	   interact	   with	   each	   other	  
(Scott, Tomadaki & Quick, 2007). 	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forms	  of	   conversation	   that	   they	  are	  undertaking,	   and	  what	   kind	  of	   sensemaking	   they	   can	  
achieve	  with	  these	  forms.	  
Three,	   lifelong	  learners	  have	  access	  to	  many	  more	  forms	  of	  communication	  through	  social	  
networking	  technologies	  and	  multimedia.	  And	  yet,	  when	  looking	  at	  the	  phenomenon	  from	  a	  
communicative	  point	  of	  view,	  we	  seem	  to	  be	   reaching	  a	   threshold	  as	   there	  are	  not	  many	  
more	   different	   communicative	   modalities	   imaginable	   (e.g.	   short	   message;	   long	   message;	  
very	  long	  message;	  essay;	  audio;	  image;	  video;	  multimedia).	  Importantly,	  this	  leveling	  off	  of	  
the	   communicative	  possibilities	   can	   focus	   attention	   to	   the	   social	   activities	   at	   the	  heart	   of	  
these	   technologies	   and	   their	   related	   communicative	   goals,	   thereby	   moving	   beyond	   the	  
technologies	   themselves.	   This	   perspective	   creates	   some	   scope	   for	  much	   fundamental	   re-­‐
search,	  such	  as	  understanding	  the	  social	  activities	  at	  the	  foundation	  of	  communicating	  skills.	  
Another	  research	  avenue	  relates	  to	  how	  communication	  strategies	  online	  are	  different	  from	  
communicating	  strategies	  offline.	  It	  would	  also	  be	  valuable	  to	  investigate	  how	  the	  different	  
communicative	  options	  online	  are	   implementing	   communication.	   For	  example,	  what	  mes-­‐
sage	  am	  I	  sending	  communicatively	  if	   I	   like	  a	  status	  on	  Facebook,	  rather	  than	  commenting	  
on	   the	   status	   or	   sharing	   it?	   Understanding	   these	   basic	   aspects	   of	   communication	   online	  
would	  allow	  more	  effective	  design	  of	  learner	  activities	  and	  learner	  support.	  	  
Four,	   the	   strength	   of	   a	   learning	   network	   lies	   in	   the	   strength	   of	   the	   autonomous	   learners	  
who	  are	  part	  of	  the	  network.	  Or	  rather,	   it	   lies	   in	  the	  strength	  of	  the	  autonomous	   learners	  
who	  design	  their	  network	  for	  their	  purposes	  to	  achieve	  their	  goals.	  If	  education	  needs	  to	  be	  
reformed	  better	  to	  capture	  modern	  societies’	  needs,	  the	  focus	  needs	  to	  be	  on	  the	  develop-­‐
ment	  of	  autonomous	  lifelong	  learners	  who	  are	  skilled	  networkers	  (see	  also	  Margaryan,	  Lit-­‐
tlejohn	  &	  Milligan,	  in	  press).	  So,	  networking	  has	  been	  recognized	  by	  many	  educational	  prac-­‐
titioners	  as	  an	  important	  part	  of	  education.	  This	  is	  evidenced	  by	  the	  many	  ripples	  of	  individ-­‐
ual	   initiatives	   of	   teachers	   to	   break	   the	  walls	   of	   their	   classrooms.	  Networking	   can	   happen	  
through	  teacher–to-­‐teacher	  collaborations	  (e.g.	  virtual	  mobility	  initiatives	  such	  as	  described	  
in	  Boonen,	  Bijnens,	  Bijnens,	  Op	  De	  Beeck,	  Rajagopal,	   2007),	  multilateral	  projects	   (e.g.	   the	  
eTwinning	  network16),	   and	   the	  use	  of	   social	   networking	   technology	   in	   class	   (e.g.	   Personal	  
Learning	  Network	  efforts	   in	   the	  classroom	  (Ash,	  2013)).	  Therefore,	   lifelong	   learners	  would	  
benefit	  from	  having	  these	  networking	  experiences	  from	  early-­‐on	  in	  their	  learning	  careers.	  	  
Five,	  pursuing	  the	  two	  previously	  mentioned	  points	  -­‐	  namely	  (i)	  acknowledging	  networking	  
experiences	   as	   an	   inherent	   part	   of	   the	   lifelong	   learner’s	   learning	   and	   (ii)	   gaining	   a	   better	  
understanding	   of	   the	   communication	   skills	   necessary	   in	   networking	   for	   sensemaking	   –	  
would	   open	   up	   opportunities	   for	   more	   effective	   learner	   support.	   Lifelong	   learners	   could	  
become	   more	   proficient	   and	   creative	   in	   designing	   their	   own	   learning	   experiences	   for	  
sensemaking	  and	  for	  others.	  Likewise,	  designers	  of	  learner	  support	  technology	  could	  create	  
technologies	   that	  allure	   their	  users	   into	   learning,	  crossing	  the	  online/offline	  boundary.	  Ex-­‐
amples	  such	  as	  the	  enhancement	  of	  face-­‐to-­‐face	  conversations	  through	  mobile	  applications,	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16	  eTwinning	  Network	  http://www.etwinning.net	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the	  capture	  of	  distributed	  knowledge	  creation	  at	  networking	  events	  and	  playing	  with	  blend-­‐
ed	  synchronous	  and	  asynchronous	  collaborative	  sensemaking	  activities	  are	  all	  exciting	  and	  
realistic	  opportunities	  for	  the	  near	  future.	  	  
As	  a	  final	  note:	  at	  present	  you	  do	  not	  need	  to	  be	  a	  computer	  scientist	  anymore,	  to	  use	  tech-­‐
nology,	  to	  program,	  to	  make	  a	  website,	  to	  have	  a	  blog	  or	  to	  connect	  to	  other	  people	  online.	  
But	  you	  still	  need	  to	  be	  creative	  to	  do	  these	  things.	  You	  still	  need	  to	  see	  the	  purpose	  of	  do-­‐
ing	  these	  activities	  and	  you	  still	  need	  to	  gain	  something	  personally	  from	  engaging	  in	  these	  
activities.	  Technology	  allows	  us	   to	  be	  very	  creative	   in	   the	  ways	  we	  can	  communicate	  with	  
each	   other,	   but	   to	   gain	   substantially	   from	   the	   opportunities	   it	   offers,	   we	   need	   to	  
acknowledge	  the	  importance	  of	  our	  communication	  and	  we	  need	  to	  understand	  the	  why’s	  




Summary	  	  	  
	  
This	  dissertation	  discusses	  the	  role	  the	  social	  activity	  of	  networking	  plays	  in	  lifelong	  learners’	  
professional	   and	   personal	   continuous	   development.	   For	   most	   people,	   networking	   is	   the	  
natural	  way	  of	  communicating	  with	  acquaintances	  and	  strangers,	  as	  it	  helps	  them	  establish	  
common	  ground	   and	  understand	  differences.	  With	   the	   rise	   of	   the	   Internet,	   networking	   is	  
increasingly	  also	   taking	  place	  online	   through	  dedicated	  social	  networking	  sites,	  which,	  alt-­‐
hough	  very	  popular,	  have	  shown	  to	  support	  the	  social	  practice	  of	  networking	  only	  in	  a	  lim-­‐
ited	  way.	  In	  particular,	  networking	  (offline	  and	  online)	  allows	  people	  to	  achieve	  three	  things:	  
(i)	   to	  expand	  and	  strengthen	  their	  personal	  network,	   (ii)	   to	  discover	  and	  create	  aspects	  of	  
their	   own	   identity,	   and	   (iii)	   to	   engage	   in	   knowledge	   building	   and	   learning.	   Although	   net-­‐
working	  plays	  such	  an	  important	  role	  in	  a	  learner’s	  professional	  and	  personal	  learning,	  this	  
social	  activity	  remains	  one	  of	  the	  least	  researched.	  The	  motivation	  for	  the	  research	  present-­‐
ed	   in	   this	   dissertation	   stems	   from	   this	   paradox,	  with	   the	   aim	   to	   raise	   the	   veil	   off	   this	   all-­‐
pervading	  activity	   and	   to	   gain	   lessons	   for	  designing	  better	   learner	   support	   for	  online	  net-­‐
working.	  	  	  	  
The	  main	  hypothesis	  of	  this	  thesis	  is	  that	  networking	  is	  a	  learning	  strategy	  for	  lifelong	  learn-­‐
ers,	   in	   which	   conversations	   are	   key	   activities	   through	   which	   they	   re-­‐assess	   their	   held	  
thoughts	  and	  make	  sense	  of	  their	  experiences	  together	  with	  others.	  This	  hypothesis	  is	  elab-­‐
orated	  in	  two	  studies	  in	  this	  thesis.	  The	  results	  described	  in	  Chapter	  2	  show	  that	  there	  are	  
three	  levels	  to	  networking,	  that	  stretch	  from	  simple	  activities	  that	  encourage	  networking	  to	  
the	  development	  of	  a	  mindset	  that	  views	  networking	  as	  an	  essential	  part	  of	  a	  lifelong	  learn-­‐
ing	  experience.	  Various	  underlying	  drivers	  pertaining	  to	  the	  learner’s	  own	  priorities,	  to	  their	  
peers’	   qualities	   and	   to	   the	   situational	   context	   all	   contribute	   to	   the	   creation,	  maintenance	  
and	  activation	  of	  a	  personal	  connection	  with	  someone.	  In	  Chapter	  3,	  we	  look	  at	  the	  learners’	  
perceptions	   of	   interpersonal	   conversations	   with	   their	   peers,	   through	   a	   linguistic	   analysis.	  
These	  conversations	  are	  crucial	  for	  two	  reasons:	  (i)	  they	  offer	  a	  natural	  way	  for	  the	  learner	  
to	  reflect	  on	  her	  own	  practice,	  gathered	  alone	  and	  in	  collaboration	  with	  others	  and	  (ii)	  the	  
conversation	   itself	   triggers	   breakdown,	   i.e.	   it	   confronts	   the	   learner	   with	   other	   plausible	  
readings,	  perspectives	  and	  interpretations	  of	  the	  same	  facts,	  because	  of	  which	  the	  learner	  
starts	   to	   re-­‐assess	  her	  held	   thoughts.	  The	  networking	  experience	  was	   shown	   to	  be	  a	  very	  
complex	  occurrence	   in	  which	  the	   learner	  seeks	  momentary	  clarity.	  The	  process	  of	  seeking	  
clarity	  causes	  the	  learner	  to	  re-­‐assess	  previously	  hidden	  perceptions	  and	  this	  in	  turn	  triggers	  
a	  valuable	  experience	  for	  the	  learner.	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Understanding	  the	  social	  activity	  of	  networking	  better	  has	  many	  consequences	  for	  the	  de-­‐
sign	  of	  social	  networking	  technology	  that	  aims	  to	  support	  learning,	  in	  particular	  communica-­‐
tion	  instruments.	  These	  tools	  need	  to	  go	  beyond	  the	  mere	  facilitation	  of	  conversation	  to	  the	  
creation	  of	  conversation.	  Technology	  here	  needs	  to	  allure	  the	  learner	  to	  active	  learning.	  	  	  
Part	  2	  of	  this	  thesis	  explored	  possibilities	  to	  implement	  features	  of	  social	  networking	  tech-­‐
nology	  so	  as	  to	  give	  learners	  real	  networking,	   i.e.	  sensemaking,	  experiences	  online.	   In	  par-­‐
ticular,	   it	  was	  considered	  how	  learners	  are	  technically	  represented	  on	  these	  platforms	  and	  
which	  strategies	  are	  used	  to	  match	  learners	  with	  each	  other	  in	  social	  networking	  sites.	  The	  
results	  presented	   in	  Chapter	  4	  show	  that	  user-­‐created	  tag	  sets	  can	  be	  a	  useful	  method	  to	  
represent	  a	  learner’s	  understanding	  of	  the	  topic	  and,	  as	  such,	  can	  be	  a	  very	  useful	  compo-­‐
nent	   of	   learner	   support	   systems	   for	   the	   design	   of	   applications	   for	   online	   networking	   and	  
sensemaking.	  Chapter	  5	  considered	  the	  benefits	  of	  two	  matching	  strategies	  to	  recommend	  
learners	  to	  each	  other:	  a	  strategy	  based	  on	  similarity	  between	  learners	  and	  a	  strategy	  based	  
on	   dissimilarity	   between	   learners.	   Dissimilarity	   proved	   to	   be	   the	   more	   useful	   matching	  
strategy.	  
The	  work	  presented	  in	  this	  dissertation	  contributes	  to	  the	  field	  of	  education	  and	  educational	  
technology.	  With	  regard	  to	  education,	  firstly,	  it	  expands	  the	  limited	  existing	  research	  on	  the	  
role	  networking	  plays	   in	   lifelong	   learning.	   Secondly,	   the	   linguistic-­‐analytical	  methods	  used	  
for	  understanding	  networking	  and	  networking	  conversations	  reveal	  the	  complexity	  of	  com-­‐
munication	  in	  learning	  networks.	  The	  educational	  field	  stands	  to	  benefit	  from	  more	  interdis-­‐
ciplinary	  research	  from	  a	  communication-­‐based	  perspective	  on	  interaction	  in	  online	  learning	  
networks.	  There	   is	  a	   lot	  of	   scope	   to	  understand	   fundamental	   learning	  processes	  better	  as	  
well	  as	  create	  better	   learner	  support	  by	  using	  linguistic	  methodologies	  that	  have	  been	  un-­‐
explored	  so	   far	   in	  educational	  applications.	  Also,	   the	   results	  of	   this	   thesis	  are	   relevant	   for	  
the	  design	  and	  development	  of	   educational	   technology.	   Firstly,	   designed	   learning	   support	  
for	  networked	  learners	  needs	  to	  adapt	  to	  the	  learning	  habits	  and	  methods	  of	  these	  learners	  
and	   the	  ways	   they	  use	  social	  networking	   technology.	  With	   this	  premise,	   the	   focus	  was	  on	  
understanding	  better	  what	  are	  the	  current	  networking	  practices	  for	  lifelong	  learners	  in	  non-­‐
formal	   learning	   contexts.	   Secondly,	   the	   technology	   designs	   presented	   in	   this	   thesis	   show	  
that	   technology	   can	   do	  more	   than	   just	  making	   a	   learner’s	   life	   easier	   in	   finding	   people	   or	  
finding	  information.	  If	  designed	  intelligently,	  technology	  can	  engage	  learners	  in	  understand-­‐
ing	   their	   thought	  processes	   and	   create	   situations	   in	  which	   they	   are	   triggered	   to	   re-­‐assess	  







Deze	  dissertatie	  handelt	  over	  de	  rol	  van	  de	  sociale	  activiteit	  van	  het	  “netwerken”	  in	  profes-­‐
sionele	  en	  persoonlijke	  permanente	  vorming	  in	  het	  levenslang	  leren.	  Voor	  de	  meeste	  men-­‐
sen	   is	  het	  netwerken	  een	  natuurlijke	  manier	  van	  communiceren	  met	  kennis	  en	  vreemden,	  
aangezien	  het	  hen	  helpt	  in	  het	  vastleggen	  van	  wat	  ze	  in	  gemeen	  hebben,	  en	  het	  begrijpen	  
van	  verschillen.	  Met	  de	  opkomst	  van	  het	  Internet	  neemt	  het	  netwerken	  ook	  meer	  en	  meer	  
online	  plaats	  door	  het	  gebruik	  van	  speciale	  sociale	  netwerk	  sites.	  Hoewel	  deze	  online	  net-­‐
werkplatforms	   heel	   populair	   zijn,	   ondersteunen	   ze	   het	   netwerken	  maar	   op	   een	   beperkte	  
manier.	  Meer	  specifiek	  stelt	  het	  (offline	  en	  online)	  netwerken	  mensen	  in	  staat	  drie	  taken	  te	  
vervullen:	  (i)	  hun	  persoonlijk	  netwerk	  uit	  te	  breiden	  en	  te	  versterken,	  (ii)	  aspecten	  van	  hun	  
eigen	  identiteit	  te	  ontdekken	  en	  te	  creëren,	  en	  (iii)	  in	  kenniscreatie	  en	  leren	  te	  delven.	  	  	  	  	  
Hoewel	  het	  netwerken	  een	  belangrijke	  rol	  speelt	  in	  het	  professionele	  en	  persoonlijke	  leren,	  
is	  er	  weinig	  onderzoek	  gedaan	  naar	  deze	  sociale	  activiteit.	  Het	  onderzoek	  dat	  in	  deze	  disser-­‐
tatie	  wordt	  voorgesteld	   is	  gegroeid	  uit	  deze	  paradox,	  met	  het	  doel	  om	  de	  sluier	  te	   lichten	  
van	  deze	  allesdoordringende	  activiteit	  en	  om	  lessen	  te	  leren	  voor	  het	  ontwerpen	  van	  betere	  
ondersteuning	  voor	  het	  online	  netwerken.	  
De	  voornaamste	  hypothese	  van	  deze	  thesis	  is	  dat	  het	  netwerken	  een	  leerstrategie	  is	  in	  het	  
levenslang	   leren,	   in	   dewelke	   gesprekken	   kernactiviteiten	   zijn	   die	   door	   leerders	   gebruikt	  
worden	  on	  hun	  begrijpen	  terug	  onder	  de	  loep	  te	  nemen	  en	  samen	  met	  anderen	  zin	  te	  geven	  	  
(sensemaking)	  aan	  hun	  ervaringen.	  Deze	  hypothese	  wordt	  door	  twee	  studies	  uitgewerkt	  in	  
deze	  thesis.	  The	  resultaten	  beschreven	  in	  Hoofdstuk	  2	  tonen	  dat	  er	  drie	  niveaus	  zijn	  in	  het	  
netwerken,	   die	   strekken	   van	   eenvoudige	   activiteiten	   die	   het	   netwerken	   aanmoedigen	   tot	  
het	  ontwikkelen	  van	  een	  mindset	  dat	  netwerken	  als	  een	  essentieel	  onderdeel	  van	  een	   le-­‐
venslange	  leerervaring	  beschouwt.	  Verscheidende	  onderliggende	  drivers	  met	  betrekking	  tot	  
de	  leerder’s	  eigen	  prioriteiten,	  tot	  de	  kwaliteiten	  van	  hun	  peers	  en	  tot	  de	  situationele	  con-­‐
text	  dragen	  allemaal	  bij	  tot	  de	  creatie,	  het	  onderhoud	  en	  de	  activering	  van	  een	  persoonlijk	  
contact	  met	  iemand.	  In	  Hoofdstuk	  3	  kijken	  we	  naar	  de	  leerders’	  perceptie	  van	  interpersoon-­‐
lijke	  gesprekken	  met	  hun	  peers	  met	  een	  linguïstische	  analyse.	  Deze	  gesprekken	  zijn	  belang-­‐
rijk	  omwille	  van	  twee	  redenen:	  (i)	  ze	  creëren	  een	  natuurlijke	  manier	  voor	  leerders	  om	  over	  
hun	  eigen	  praktijk	  te	  reflecteren,	  alleen	  of	  in	  samenwerking	  met	  anderen	  en	  (ii)	  het	  gesprek	  
zelf	   leidt	   tot	  breakdown,	   i.e.	   het	   confronteert	   de	   leerder	  met	   andere	  mogelijke	   lezingen,	  
perspectieven	  en	  interpretaties	  van	  dezelfde	  feiten,	  waardoor	  de	  leerder	  de	  gehouden	  ge-­‐
dachten	  herbekijken.	  Het	  is	  aangetoond	  dat	  de	  netwerkervaring	  een	  zeer	  complex	  gebeuren	  
is	   waarin	   de	   leerder	   	   kortstondige	   duidelijkheid	   zoekt.	   Het	   zoekproces	   naar	   duidelijkheid	  
zorgt	  ervoor	  dat	  de	  leerder	  voorheen	  ongearticuleerde	  percepties	  onder	  de	  loep	  nemen	  en	  
dit	  creëert	  een	  waardevolle	  leerervaring	  voor	  de	  leerder.	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Een	  verbeterd	  begrijpen	  van	  de	  sociale	  activiteit	  van	  het	  netwerken	  heft	  veel	  gevolgen	  voor	  
het	  ontwerp	  van	   sociale	  netwerktechnologie	  dat	  het	   leren	  wil	   faciliteren,	  en	  voornamelijk	  
communicatie-­‐instrumenten.	   Technologie	   hier	   moet	   de	   leerder	   aantrekken	   tot	   het	   actief	  
leren.	  	  
Deel	  2	  van	  deze	  thesis	  onderzocht	  mogelijkheden	  om	  eigenschappen	  van	  sociale	  netwerkt-­‐
echnologie	  te	  implementeren	  om	  leerders	  echte	  netwerkervaringen,	  i.e.	  sensemaking	  erva-­‐
ringen	   te	   bieden.	   Specifiek	  werd	   er	   gekeken	   naar	   hoe	   leerders	   technisch	  worden	   voorge-­‐
steld	  op	  sociale	  netwerkplatformen	  en	  welke	  strategieën	  worden	  gebruikt	  om	  leerders	  met	  
elkaar	  te	  matchen	  op	  sociale	  netwerksites.	  De	  resultaten	  in	  Hoofdstuk	  4	  tonen	  dat	  door	  ge-­‐
bruikers	   gecreëerde	   tag	   sets	   een	   bruikbare	  methode	   zijn	   om	   voorstellen	   hoe	   een	   leerder	  
een	  onderwerp	  begrijpt.	  Daarom	  kan	  het	  een	  zeer	  bruikbaar	  component	  worden	  van	  leer-­‐
ondersteuningsystemen	   in	   het	   ontwerp	   van	   toepassingen	   voor	   het	   online	   netwerken	   en	  
sensemaking.	  Hoofdstuk	  5	  bekeek	  de	  voordelen	  van	  twee	  matching	  strategieën	  om	  leerders	  
aan	  elkaar	  aan	  te	  bevelen:	  een	  strategie	  gebaseerd	  op	  de	  gelijkenissen	  tussen	   leerders	  en	  
een	  strategie	  gebaseerd	  op	  het	  verschil	  tussen	  leerders.	  Verschil	  bleek	  een	  meer	  bruikbare	  
matching	  strategie	  te	  zijn.	  	  
Het	  werk	  dat	   in	  deze	  dissertatie	   voorgesteld	  wordt	  draagt	  bij	   tot	  de	  vakgebieden	  van	  on-­‐
derwijs	  en	  onderwijstechnologie.	  Wat	  betreft	  onderwijs,	  breidt	  het	  ten	  eerste	  het	  beperkte	  
bestaande	   onderzoek	   over	   de	   rol	   van	   het	   netwerken	   in	   levenslang	   leren	   uit.	   Ten	   tweede	  
tonen	  de	  linguïstisch-­‐analytische	  methodes	  die	  gebruikt	  worden	  om	  het	  netwerken	  en	  net-­‐
werkgesprekken	   te	   begrijpen	   tonen	   de	   complexiteit	   van	   communicatie	   in	   leernetwerken.	  
Het	   onderwijs	   vakgebied	   zal	   voordeel	   halen	   uit	  meer	   interdisciplinair	   onderzoek	   van	   een	  
communicatie-­‐gebaseerd	  perspectief	  op	   interacties	   in	  online	   leernetwerken.	  Er	   is	  ook	  veel	  
potentieel	  om	  fundamentele	  leerprocessen	  beter	  te	  begrijpen	  alsook	  om	  betere	  leeronder-­‐
steuning	  te	  creëren	  door	  het	  gebruik	  van	  linguïstische	  methodologieën	  die	  in	  onderwijskun-­‐
dige	   toepassingen	   alsnog	   ongebruikt	   zijn.	   De	   resultaten	   van	   deze	   thesis	   zijn	   ook	   relevant	  
voor	  het	  ontwerpen	  en	  ontwikkelen	  van	  onderwijstechnologie.	  Ten	  eerste	  moet	  ontworpen	  
leerondersteuning	  voor	  genetwerkte	  leerders	  aangepast	  zijn	  aan	  de	  leergewoontes	  en	  me-­‐
thodes	  van	  deze	  leerders	  en	  de	  manieren	  waarop	  ze	  sociaal	  netwerktechnologie	  gebruiken.	  
Met	  deze	  premisse	  was	  de	  focus	  gezet	  op	  het	  beter	  begrijpen	  van	  de	  huidige	  netwerkprak-­‐
tijken	  van	  levenslange	  leerders	  in	  niet-­‐formele	  leercontexten.	  Ten	  tweede	  tonen	  de	  techno-­‐
logische	   ontwerpen	   in	   deze	   thesis	   dat	   technologie	  meer	   kan	   doen	   dan	   het	   leven	   van	   de	  
leerder	  gemakkelijker	  maken	  door	  mensen	  of	   informatie	  te	  vinden.	  Als	  het	  op	  een	  slimme	  
manier	  ontworpen	   is,	   kan	   technologie	   leerders	  engageren	   in	  het	  begrijpen	  van	  hun	  denk-­‐
processen	  en	  situaties	  creëren	  in	  dewelke	  ze	  aangespoord	  worden	  hun	  voorgehouden	  idee-­‐
en	  en	  gedachten	  opnieuw	  te	  beoordelen.	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  van	  Erp	  (UvT)	  
Accessing	  Natural	  History	   -­‐	  Discoveries	   in	  
data	  cleaning,	  structuring,	  and	  retrieval	  
	  
2010-­‐31	  
Victor	  de	  Boer	  (UVA)	  
Ontology	   Enrichment	   from	   Heterogene-­‐
ous	  Sources	  on	  the	  Web	  
	  
2010-­‐32	  
Marcel	  Hiel	  (UvT)	  
An	   Adaptive	   Service	   Oriented	   Architec-­‐
ture:	   Automatically	   solving	   Interoperabil-­‐
ity	  Problems	  	  
	  
2010-­‐33	  
Robin	  Aly	  (UT)	  
Modeling	   Representation	   Uncertainty	   in	  
Concept-­‐Based	  Multimedia	  Retrieval	  	  
	  
2010-­‐34	  
Teduh	  Dirgahayu	  (UT)	  	  




Dolf	  Trieschnigg	  (UT)	  
Proof	  of	  Concept:	  Concept-­‐based	  Biomed-­‐
ical	  Information	  Retrieval	  	  
	  
2010-­‐36	  
Jose	  Janssen	  (OU)	  	  
Paving	   the	  Way	   for	   Lifelong	   Learning;	   Fa-­‐
cilitating	   competence	   development	  




Niels	  Lohmann	  (TUE)	  




Dirk	  Fahland	  (TUE)	  	  
From	  Scenarios	  to	  components2010-­‐39	  
Ghazanfar	  Farooq	  Siddiqui	  (VU)	  




Mark	  van	  Assem	  (VU)	  	  
Converting	   and	   Integrating	   Vocabularies	  
for	  the	  Semantic	  Web	  
	  
2010-­‐41	  
Guillaume	  Chaslot	  (UM)	  
Monte-­‐Carlo	  Tree	  Search2010-­‐42	  
Sybren	  de	  Kinderen	  (VU)	  	  
Needs-­‐driven	   service	   bundling	   in	   a	  multi-­‐




Peter	  van	  Kranenburg	  (UU)	  	  
A	   Computational	   Approach	   to	   Content-­‐
Based	  Retrieval	  of	  Folk	  Song	  Melodies	  
	  
2010-­‐44	  
Pieter	  Bellekens	  (TUE)	  
An	   Approach	   towards	   Context-­‐sensitive	  
and	   User-­‐adapted	   Access	   to	   Heterogene-­‐




Vasilios	  Andrikopoulos	  (UvT)	  	  




Vincent	  Pijpers	  (VU)	  
e3alignment:	   Exploring	   Inter-­‐
Organizational	  Business-­‐ICT	  Alignment	  
	  
2010-­‐47	  
Chen	  Li	  (UT)	  	  
Mining	  Process	  Model	  Variants:	  Challeng-­‐




Jahn-­‐Takeshi	  Saito	  (UM)	  
Solving	  difficult	  game	  positions	  	  
	  
2010-­‐50	  
Bouke	  Huurnink	  (UVA)	  
Search	  in	  Audiovisual	  Broadcast	  Archives	  
	  
2010-­‐51	  
Alia	  Khairia	  Amin	  (CWI)	  
Understanding	   and	   supporting	   infor-­‐
mation	   seeking	   tasks	   in	   multiple	   sources	  
2010-­‐52	  
Peter-­‐Paul	  van	  Maanen	  (VU)	  
Adaptive	   Support	   for	   Human-­‐Computer	  
Teams:	   Exploring	   the	   Use	   of	   Cognitive	  
Models	  of	  Trust	  and	  Attention	  	  
	  
2010-­‐53	  
Edgar	  Meij	  (UVA)	  
Combining	   Concepts	   and	   Language	  Mod-­‐





Botond	  Cseke	  (RUN)	  	  
6	  
Variational	   Algorithms	   for	   Bayesian	   Infer-­‐




Organizing	   Agent	   Organizations.	   Syntax	  
and	   Operational	   Semantics	   of	   an	   Organi-­‐
zation-­‐Oriented	  Programming	  Language	  
	  
2011-­‐03	  
Jan	  Martijn	  van	  der	  Werf	  (TUE)	  
Compositional	   Design	   and	   Verification	   of	  
Component-­‐Based	  Information	  Systems	  
	  
2011-­‐04	  
Hado	  van	  Hasselt	  (UU)	  
Insights	   in	   Reinforcement	   Learning;	   For-­‐





Base	  van	  der	  Raadt	  (VU)	  
Enterprise	   Architecture	   Coming	   of	   Age	   -­‐	  




Yiwen	  Wang	  (TUE)	  
Semantically-­‐Enhanced	  Recommendations	  
in	  Cultural	  Heritage	  
	  
2011-­‐07	  
Yujia	  Cao	  (UT)	  
Multimodal	   Information	   Presentation	   for	  
High	  Load	  Human	  Computer	  Interaction	  
	  
2011-­‐08	  
Nieske	  Vergunst	  (UU)	  
BDI-­‐based	   Generation	   of	   Robust	   Task-­‐
Oriented	  Dialogues	  
2011-­‐09	  
Tim	  de	  Jong	  (OU)	  
Contextualised	  Mobile	  Media	  for	  Learning	  
	  
2011-­‐10	  
Bart	  Bogaert	  (UvT)	  
Cloud	  Content	  Contention	  
	  
2011-­‐11	  
Dhaval	  Vyas	  (UT)	  
Designing	   for	   Awareness:	   An	   Experience-­‐
focused	  HCI	  Perspective	  
	  
2011-­‐12	  
Carmen	  Bratosin	  (TUE)	  




Xiaoyu	  Mao	  (UvT)	  
Airport	   under	   Control.	  Multiagent	   Sched-­‐
uling	  for	  Airport	  Ground	  Handling	  
	  
2011-­‐14	  
Milan	  Lovric	  (EUR)	  




Marijn	  Koolen	  (UvA)	  
The	   Meaning	   of	   Structure:	   the	   Value	   of	  
Link	  Evidence	  for	  Information	  Retrieval	  
	  
2011-­‐16	  
Maarten	  Schadd	  (UM)	  




Jiyin	  He	  (UVA)	  
7	  
Exploring	   Topic	   Structure:	   Coherence,	  
Diversity	  and	  Relatedness	  
	  
2011-­‐18	  
Mark	  Ponsen	  (UM)	  




Ellen	  Rusman	  (OU)	  
The	  Mind	  '	  s	  Eye	  on	  Personal	  Profiles2011-­‐
20	  
Qing	  Gu	  (VU)	  
Guiding	   service-­‐oriented	   software	   engi-­‐
neering	  -­‐	  A	  view-­‐based	  approach	  	  
	  
2011-­‐21	  
Linda	  Terlouw	  (TUD)	  
Modularization	   and	   Specification	   of	   Ser-­‐
vice-­‐Oriented	  Systems	  	  
	  
2011-­‐22	  
Junte	  Zhang	  (UVA)	  
System	  Evaluation	  of	  Archival	  Description	  
and	  Access	  	  
	  
2011-­‐23	  
Wouter	  Weerkamp	  (UVA)	  
Finding	   People	   and	   their	   Utterances	   in	  
Social	  Media	  	  
	  
2011-­‐24	  
Herwin	  van	  Welbergen	  (UT)	  
Behavior	   Generation	   for	   Interpersonal	  
Coordination	   with	   Virtual	   Humans	   On	  
Specifying,	   Scheduling	   and	   Realizing	  Mul-­‐
timodal	  Virtual	  Human	  Behavior	  	  
	  
2011-­‐25	  
Syed	  Waqar	  ul	  Qounain	  Jaffry	  (VU))	  




Matthijs	  Aart	  Pontier	  (VU)	  
Virtual	  Agents	  for	  Human	  Communication	  
-­‐	   Emotion	   Regulation	   and	   Involvement-­‐
Distance	   Trade-­‐Offs	   in	   Embodied	   Conver-­‐
sational	  Agents	  and	  Robots	  	  
	  
2011-­‐27	  
Aniel	  Bhulai	  (VU)	  
Dynamic	   website	   optimization	   through	  





Effective	   Focused	   Retrieval	   by	   Exploiting	  
Query	  Context	  and	  Document	  Structure	  	  
	  
2011-­‐29	  




Egon	  van	  den	  Broek	  (UT)	  
Affective	  Signal	  Processing	  (ASP):	  Unravel-­‐
ing	  the	  mystery	  of	  emotions	  	  
	  
2011-­‐31	  
Ludo	  Waltman	  (EUR)	  
Computational	   and	   Game-­‐Theoretic	   Ap-­‐




Nees-­‐Jan	  van	  Eck	  (EUR)	  
Methodological	   Advances	   in	   Bibliometric	  




Tom	  van	  der	  Weide	  (UU)	  
Arguing	  to	  Motivate	  Decisions	  
	  
2011-­‐34	  
Paolo	  Turrini	  (UU)	  
Strategic	   Reasoning	   in	   Interdependence:	  
Logical	   and	   Game-­‐theoretical	   Investiga-­‐
tions	  2011-­‐35	  
Maaike	  Harbers	  (UU)	  




Erik	  van	  der	  Spek	  (UU)	  
Experiments	   in	   serious	   game	   design:	   a	  
cognitive	  approach	  2011-­‐37	  
Adriana	  Burlutiu	  (RUN)	  
Machine	   Learning	   for	   Pairwise	   Data,	   Ap-­‐
plications	   for	   Preference	   Learning	   and	  
Supervised	  Network	  Inference	  	  
	  
2011-­‐38	  
Nyree	  Lemmens	  (UM)	  
Bee-­‐inspired	  Distributed	  Optimization	  
	  
2011-­‐39	  
Joost	  Westra	  (UU)	  
Organizing	   Adaptation	   using	   Agents	   in	  
Serious	  Games	  	  
	  
2011-­‐40	  
Viktor	  Clerc	  (VU)	  
Architectural	   Knowledge	   Management	   in	  
Global	  Software	  Development	  	  
	  
2011-­‐41	  
Luan	  Ibraimi	  (UT)	  
Cryptographically	   Enforced	   Distributed	  
Data	  Access	  Control	  	  
	  
2011-­‐42	  
Michal	  Sindlar	  (UU)	  




Henk	  van	  der	  Schuur	  (UU)	  
Process	   Improvement	   through	   Software	  
Operation	  Knowledge	  	  
	  
2011-­‐44	  
Boris	  Reuderink	  (UT)	  
Robust	  Brain-­‐Computer	  Interfaces	  	  
	  
2011-­‐45	  
Herman	  Stehouwer	  (UvT)	  
Statistical	   Language	   Models	   for	   Alterna-­‐
tive	  Sequence	  Selection	  	  
	  
2011-­‐46	  
Beibei	  Hu	  (TUD)	  
Towards	   Contextualized	   Information	   De-­‐
livery:	   A	   Rule-­‐based	   Architecture	   for	   the	  
Domain	  of	  Mobile	  Police	  Work	  	  
	  
2011-­‐47	  
Azizi	  Bin	  Ab	  Aziz(VU)	  
Exploring	  Computational	  Models	  for	  Intel-­‐
ligent	  Support	  of	  Persons	  with	  Depression	  	  
	  
2011-­‐48	  
Mark	  Ter	  Maat	  (UT)	  
Response	   Selection	   and	   Turn-­‐taking	   for	   a	  
Sensitive	  Artificial	  Listening	  Agent	  	  
	  
2011-­‐49	  
Andreea	  Niculescu	  (UT)	  
Conversational	   interfaces	   for	   task-­‐
oriented	  spoken	  dialogues:	  design	  aspects	  






Terry	  Kakeeto	  (UvT)	  	  





Adaptivity,	   emotion,	   and	   Rationality	   in	  
Human	  and	  Ambient	  Agent	  Models	  
	  
2012-­‐03	  
Adam	  Vanya	  (VU)	  	  
Supporting	  Architecture	  Evolution	  by	  Min-­‐
ing	  Software	  Repositories	  
	  
2012-­‐04	  
Jurriaan	  Souer	  (UU)	  
Development	   of	   Content	   Management	  
System-­‐based	  Web	  Applications	  
	  
2012-­‐05	  
Marijn	  Plomp	  (UU)	  	  




Wolfgang	  Reinhardt	  (OU)	  
Awareness	   Support	   for	   Knowledge	  Work-­‐
ers	  in	  Research	  Networks	  
	  
2012-­‐07	  
Rianne	  van	  Lambalgen	  (VU)	  	  
When	   the	   Going	   Gets	   Tough:	   Exploring	  
Agent-­‐based	   Models	   of	   Human	   Perfor-­‐
mance	  under	  Demanding	  Conditions	  
	  
2012-­‐08	  
Gerben	  de	  Vries	  (UVA)	  
Kernel	  Methods	  for	  Vessel	  Trajectories	  
2012-­‐09	  
Ricardo	  Neisse	  (UT)	  	  
Trust	   and	   Privacy	   Management	   Support	  
for	  Context-­‐Aware	  Service	  Platforms	  
	  
2012-­‐10	  
David	  Smits	  (TUE)	  




J.C.B.	  Rantham	  Prabhakara	  (TUE)	  	  
Process	   Mining	   in	   the	   Large:	   Prepro-­‐
cessing,	  Discovery,	  and	  Diagnostics	  
	  
2012-­‐12	  
Kees	  van	  der	  Sluijs	  (TUE)	  
Model	  Driven	  Design	  and	  Data	  Integration	  
in	  Semantic	  Web	  Information	  Systems	  
	  
2012-­‐13	  
	  Suleman	  Shahid	  (UvT)	  	  
Fun	   and	   Face:	   Exploring	   non-­‐verbal	   ex-­‐





Generic	  Adaptation	  Framework	   for	  Unify-­‐
ing	  Adaptive	  Web-­‐based	  Systems	  	  
	  
2012-­‐15	  
Natalie	  van	  der	  Wal	  (VU)	  	  
Social	   Agents.	   Agent-­‐Based	   Modelling	   of	  
Integrated	  Internal	  and	  Social	  Dynamics	  of	  
Cognitive	  and	  Affective	  Processes.	  
	  
2012-­‐16	  
	  Fiemke	  Both	  (VU)	  
10	  
	  Helping	   people	   by	   understanding	   them	   -­‐	  
Ambient	  Agents	  supporting	  task	  execution	  
and	  depression	  treatment	  
	  
2012-­‐17	  
Amal	  Elgammal	  (UvT)	  	  
Towards	  a	  Comprehensive	  Framework	  for	  
Business	  Process	  Compliance	  
	  
2012-­‐18	  
	  Eltjo	  Poort	  (VU)	  
	  Improving	  Solution	  Architecting	  Practices	  	  	  
	  
2012-­‐19	  
	  Helen	  Schonenberg	  (TUE)	  	  
What's	   Next?	   Operational	   Support	   for	  
Business	  Process	  Execution	  
	  
2012-­‐20	  
	  Ali	  Bahramisharif	  (RUN)	  
	  Covert	  Visual	   Spatial	  Attention,	   a	  Robust	  
Paradigm	  for	  Brain-­‐Computer	  Interfacing	  	  
	  
2012-­‐21	  
	  Roberto	  Cornacchia	  (TUD)	  	  




Thijs	  Vis	  (UvT)	  
Intelligence,	   politie	   en	   veiligheidsdienst:	  
verenigbare	  grootheden?	  	  
	  
2012-­‐23	  
	  Christian	  Muehl	  (UT)	  	  
Toward	   Affective	   Brain-­‐Computer	   Inter-­‐
faces:	   Exploring	   the	   Neurophysiology	   of	  
Affect	  during	  Human	  Media	  Interaction	  
	  
2012-­‐24	  
Laurens	  van	  der	  Werff	  (UT)	  
Evaluation	  of	  Noisy	  Transcripts	  for	  Spoken	  
Document	  Retrieval	  	  
	  
2012-­‐25	  
Silja	  Eckartz	  (UT)	  	  
Managing	  the	  Business	  Case	  Development	  
in	   Inter-­‐Organizational	   IT	   Projects:	   A	  
Methodology	  and	  its	  Application	  	  
	  
2012-­‐26	  
	  Emile	  de	  Maat	  (UVA)	  
Making	  Sense	  of	  Legal	  Text	  	  
	  
2012-­‐27	  
	  Hayrettin	  Gurkok	  (UT)	  
Mind	   the	  Sheep!	  User	  Experience	  Evalua-­‐
tion	  &	  Brain-­‐Computer	  Interface	  Games	  
	  
2012-­‐28	  
Nancy	  Pascall	  (UvT)	  




	  Almer	  Tigelaar	  (UT)	  	  
Peer-­‐to-­‐Peer	  Information	  Retrieval	  	  
	  
2012-­‐30	  
	  Alina	  Pommeranz	  (TUD)	  
Designing	   Human-­‐Centered	   Systems	   for	  
Reflective	  Decision	  Making	  
	  	  
2012-­‐31	  
Emily	  Bagarukayo	  (RUN)	  	  
A	   Learning	   by	   Construction	   Approach	   for	  
Higher	   Order	   Cognitive	   Skills	   Improve-­‐
ment,	  Building	  Capacity	  and	  Infrastructure	  
	  
2012-­‐32	  
Wietske	  Visser	  (TUD)	  
11	  
	  Qualitative	  multi-­‐criteria	   preference	   rep-­‐
resentation	  and	  reasoning	  	  
	  
2012-­‐33	  
	  Rory	  Sie	  (OUN)	  	  




Pavol	  Jancura	  (RUN)	  




Evert	  Haasdijk	  (VU)	  	  
Never	   Too	  Old	   To	   Learn	   -­‐-­‐	  On-­‐line	   Evolu-­‐
tion	  of	  Controllers	  in	  Swarm-­‐	  and	  Modular	  
Robotics	  	  	  
	  
2012-­‐36	  
Denis	  Ssebugwawo	  (RUN)	  	  
Analysis	   and	   Evaluation	   of	   Collaborative	  
Modeling	  Processes	  	  
	  
2012-­‐37	  
	  Agnes	  Nakakawa	  (RUN)	  	  




Selmar	  Smit	  (VU)	  	  
Parameter	  Tuning	  and	  Scientific	  Testing	  in	  
Evolutionary	  Algorithms	  	  
	  
2012-­‐39	  
Hassan	  Fatemi	  (UT)	  	  




	  Agus	  Gunawan	  (UvT)	  	  
Information	  Access	  for	  SMEs	  in	  Indonesia	  	  
	  
2012-­‐41	  
Sebastian	  Kelle	  (OU)	  	  
Game	  Design	  Patterns	  for	  Learning	  
	  
2012-­‐42	  
Dominique	  Verpoorten	  (OU)	  	  







	  Anna	  Tordai	  (VU)	  	  
On	  Combining	  Alignment	  Techniques	  	  
	  
2012-­‐45	  
Benedikt	  Kratz	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